[Entered at the Poet Office of New Yorfe, N. Y., aa Second Claae matter. Copyright, 1895, by Miinn & Co.) 



A WEEKLY JOURNAL OF PRACTICAL mFORMATION, ART, SCIENCE, MECHANICS, CHEMISTRY, AND MANUFACTURES. 



Vol. L.XXII.-NO. 24. 

Established 1845. 



] 



NEW YORK, JUNE 15, 1895 



[ 



$3.00 A YFAK. 

Weekly. 



THE CHICAGO DRAINAGE CANAL. 

In a recent issue of this paper we described the oper- 
ations in proj?ress on the great Chicago drainage 
canal, a work which, viewed from the aspect of civil 
engineering and of sanitation, is one of the greatest 
ever undertaken by man. Lake Michigan is separated 
by a low divide from the Des Plaines River, this di- 
vide lying in the city of Chicago. The Des Plaines 
River, running from the north and west, then to the 
south, runs into the Illinois River, uniting with the 
Kankakee River ; the Illinois then runs into the Mis- 
sissippi, a short distance above the mouth of the Mis^- 
souri River and on the opposite side thereto. Within 
the city of Chicago is the stream, now a malodorous 
one, termed the Chicago River, which empties into 
the lake, delivering thereto a quantity of Chicago sew- 
age. 

Alarmed for the quality of her drinking water, 
which is taken directly from the lake, Chicago has 
built tunnels far out into the lake, with intakes at 
their end, whence the city water is taken. But this is 
only a temporary expedient ; as the city increases in 
population, the sewage delivery to the lake becomes 
larger and larger in volume and its area of contamina- 
tion becomes greater. 

Two miles from the bed of the Chicago River, which 



latter flows into the lake, is the Des Plaines River, whose 
waters ultimately reach the Gulf of Mexico. For some 
time past much of the sewage from the city has been 
diverted from the lake by pumping and by the natural 
contour of the ground and has flowed into the Des 
Plaines River. By piercing the two miles of the divide 
just described, communication could be opened be- 
tween the great lakes and the Gulf of Mexico. The 
next proposal was to send all the sewage into the gulf. 
The use of a natural river bed for the sewage of the 
great city being inadvisable, the operation of con- 
structing a canal 35 miles long from Chicago to the 
city of Joliet was commenced, and earth was first 
broken on September 3, 1892, a day named *' Shovel 
Day " by the enthusiastic engineers. Since that period 
the work has been vigorously prosecuted. For the ex- 
cavation the most extensive machinery was employed, 
and if ever the Nicaragua Canal or Panama Canal is 
pushed to a successful conclusion, much may be learned 
Gy their constructors from the operations on the Chi- 
cago Canal. 

Our bird's eye view is designed to show at a glance 
what is to be done. The mouth of the Chicago River 
is seen on the lake front. A short distance back from 
the lake, at Robey Street, Chicago, the canal proper 
begins, and it can be traced in the illustration winding 



through the country until it reaches Lockport, its 
southern terminus. Beyond Lockport, certain subsi- 
diary changes will have to be made to carry the flow 
successfully through Joliet, but with the construction 
of the canal from Robey Street to Lockport, the m in 
work is done. The cross section of the canal gives it 
various bottom widths. For some sections a bottom 
width of 202 feet, with side slopes two to one, is given 
it. This is the largest section of the canal, and is fol- 
lowed through the rock of certain sections in order to 
avoid any further difficult operations. But in softer 
ground, where the canal can be enlarged at any time, 
the bottom is reduced to 110 feet. The larger section 
will accommodate a flow of 600,000 cubic feet per 
minute, a sufficient provision for a population of 
3,000,000 of people. The narrow channel is about half 
this capacity, and is therefore adapted for the present 
population of Chicago. Another portion of the canal 
has the width at the bottom of 160 feet, with vertical 
sides. The grade of the two first named widths of the 
canal is 1 to 40,000; the last> named width is given a 
grade of twice this amount, .^o, though of medium 
width, it has the full capacity of the widest portion of 
the canal. 

Chicago datum designates the level of the low water 
of Lake Michigan in 1847. At Robey Street, where the 




BIRD'S EYE VIEW OF THE CHICAGO DRAINAGE CANAL. 
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canal begins, the bottom is 24.488 feet below datum. 
The entire descent would be suflBcient to send a very 
rapid current through it, but at Lookport controlling 
works are established, consisting of gates or movable 
dams, by which the flow of water from the canal into 
the Des Plaiues River beyond it is controlled. Thus the 
course of the Chicago River, whose waters now run 
to the lake, will be reversed ; the lake will in the fu- 
ture run into the Chicago River and down the canal, 
and the outflow will be regulated by a dam at Lock- 
port in the distance. 

The Des Plaines River, whose stream is subject to 
the widest fluctuation, has also been taken care of. 
Accordingly, diversion works, as they are termed, 
are established, one of our smaller views showing 
the work in progress upon them, to keep the water 
out of the canal. Thirteen miles of new river chan- 
nel were excavated parallel with the main drainage 
canal, nineteen miles of levee were built between river 
and canal for the same purpose, while at the head of 
the river diversion a spillway is to be built for letting 
surplus water run back into the lake, as arrange- 
ments have not yet been made to carry the entire flow 
of the river with that of the canal to the city of Joliet 
below Lock port. It will thus be seen how very per- 
fect the whole system is. 

Looking at the bird's eye view, the terminus of the 
canal marks Lockport. Below Lockport the sinuous 
river can be traced to Joliet. This portion is a rela- 
tively steep declivity, involving a fall of some 42 feet 
in a distance of 43^ miles. Lockport, therefore, is the 
critical point ; the raising or lowering of the control 
gate a few inches means an immense difference to the 
flow through the canal. Up to the limit of the canal's 
capacity the level of the great lakes rests in the hands 
of the engineer. 

It is not ooly as a drainage canal that the work is 
being prosecuted. The Chicago people fondly hope 
that it will eventually be a fully developed ship canal, 
and some believe it possible that communication with 
the ocean may be made by it. Our view of the canal 
as completed, with a railroad on the bank, the 
steamship and steam barge running through 
it, gives an idea of what it will be like when fin- 
ished. The other view shows operations incident 
to the excavation. Its estimated costs exceeds 
121,000. OQO, and some eighteeeu months from to-day 
it is hoped it will be completed. A number of 
very different types of excavating machines were 
employed with various success upon different sec- 
tions of the canal, as these involved the best appli- 
ances that could be devised for the purpose. A special 
study of them is highly interesting, and for €nch pur- 
pose our readers are strongly reoommended to the 
issue of this paper of October 20, 1894, the one already 
alluded to. 
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Birds and tlie Farmer. 

Dr. C. Hart Merriam, chief of the division of ornitho- 
logy of the Agricultural Department, tuis just made a 
report on the results of his examination of the contents 
of the stomachs of hawks, owls, crows, blackbirds, and 
other North American birds that are supposed to be 
the enemies of farmers. He shows that the popular 
notions about hawks and birds, for the slaughter of 
which many States gave bounties, are altogether 
erroneous. Ninety-five per cent of their food was 
found to be field iiiice, grasshoppers, crickets, etc., 
which were infinitely more injurious to farm crops 
than they. The charge against crows i* that they eat 
corn and destroy eggs, poultry, and wild birds. Ex- 
amination shows that they eat noxious insects and 
destructive animals, and that although 25 per cent of 
their food is corn, it is mostly waste corn picked up in 
the fajl and winter. With regard to eggs, it was found 
that the shells were eaten to a very limited extent for 
the lime. Crows eat also ants, beetles, caterpillars, 
bugs, flies, grubs, etc., which do much damage. The 
cuckoos are also found to be very useful birds. 
— Rochester Herald. 
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A model Suburb. 

Since January, 1893, up to date there have been 
over 2,000 houses built in San Francisco, of which it is 
GBtimated 15 per cent have been erected in Richmond. 
Miles and miles of streets have been graded and 
sewered. A scientific system of sewerage, with proper 
outlet to the bay, has been laid down, and to-day, it 
is said, Richmond is the only properly sewered dis- 
trict in the city. It also enjoys excellent transporta- 
tion facilities, and when the Sutro road is completed 
and the Geary Street line continued it will, with those 
roads now running through the district, be ahead in 
this respect also. Salt water mains have been laid in 
the district for private baths, flushing sewers, sprink- 
ling streets and putting out fires, for which purposes 
it is superior to fresh water. The Spring Valley mains 
give an abundant supply of good fresh water. The 
location, scenery and shelter are unsurpassed. Its close- 
ness to the park and bay, coupled with the advantages 
enumerated above, make Richmond, with its magni- 
ficent marine views, a favored locality for building 
homes. — Daily Call. 
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THE ELECTKIFICATION OF THE AIB BT SAIN 
DBOFS AND WAVES. 

As the earth rotates on its axis it is in constant re- 
ceipt of 'energy from the sun, which energy manifests 
itself in the production of the tides, of the winds and 
in the maintenance of the existing temperature. As 
the earth rotates, the great tide disturbances go round 
and round it, acting as a drag upon its motion, so that 
it is easy to see how its rotation is being resisted by 
the lines of gravitational force, much as a plate of 
metal is retarded when rotated in a strong magnetic 
field. The sun, expending its energy in the evapor- 
ation of water, released again from the upper regions 
of the air as rain, and in producing winds which form 
waves upon the ocean, produces electrical disturb- 
ances which have recently been investigated by Lord 
Kelvin and others, with quite curious results. 

A recent paper by Lord Kelvin, communicated to 
the Philosophical Society of Glasgow, has brought for- 
ward two very curious incidents of the electrification 
of air by rain drops and by waves on the sea. By in- 
vestigation with apparatus adapted for the purpose, 
it was found that if a drop of water falls through air 
a slight electrification of the air is produced un- 
doubtedly, but if the drop is checked in its fall, strik- 
ing about a solid body or upon a liquid surface, such 
as that of water, the air is much more strongly electri- 
fied, the point of electrification being the place where 
the water drop strikes. This is not all ; experiments 
were made with salt and fresh water, and it was found 
that if a drop of fresh water strikes a surface of salt 
water or a solid body, the air becomes negatively.elec- 
irified, while if salt water is used of sufficient salt- 
n?8S, the air will be positively electrified. 

On the earth many examples of such impact exist ; 
fresh water cascades present them ; the waves of the 
sea, of fresh water lakes and the falling of rain are all 
instances. When the ocean is calm and rain falls upon 
it the air is at once negatively electrified, and may be 
raised many volts in potential. Again, in a dry wind, 
when the waves are constantly breaking, the impact 
of salt water against salt water produces positive elec- 
trification. 

Sir William Thomson beheves that the positive 
electrification of the waves by self -impact is much 
greater in amount than the negative electrification by 
rainfall. The positively electrified air also finds its 
way more quickly to great heights than does the 
negatively electrified, the greater part of which, he 
says, may be quickly lost into the sea. Thus we have 
conferred upon the mighty ocean the attributes of a 
gigantic electric machine, and just as with the old 
time plate machine one or the other kind of electric- 
ity is generated according to whether its rubber or 
prime conductor is grounded, so the ocean in a rain 
storm is a generator of negative electricity and in a 
wind storm is a generator of positive electricity. In 
some of his experiments on the seashore. Lord Kelvin 
found that the east wind at Arran gave strong posi- 
tive electricity. This he attributed to the fact that in 
such a wind, even if gentle, countless waves were break- 
ing all over twelve nautical miles of water lying to the 
eastward of that shore. If this is so other winds should 
produce positive electrification at places whose expos- 
ure is different from that at Arran. 

In our this week^s Supplement we give Lord 
Kelvin's paper in full. 



SITPEEMACT OF THE SEA. 

Supremacy at sea, whether in the commercial or the 
warlike sense, has always been a source of pride for 
the nation possessing it. England in the old days of 
the walls of oak and muzzle-loading cannon mounted 
in great broadsides of two and three tiers high was 
willing to sacrifice anything and everything to win 
victories at sea. A people boastful of their freedom 
submitted to the atrocities of the press-gang simply 
on the plea that his majesty's ships must have men. 
On board of the ships relentless discipline combined 
with the frightful sanitary condition of the over- 
crowded vessels, bringing about virulent ship fever, 
made life afloat an absolute horror. Smollett, Douglas 
Jerrold, Defoe and others have pictured old time life 
at sea. Dibdin wrote his spirited lyrics in praise of 
the sailor's life under the inspiration, it is alleged, of 
the English government, who wished to do away with 
the dislike for naval service which had naturally per- 
vaded the people. The United States, progressive in 
everything, unfortunately inherited English methods, 
and imported some of the worst elements ot old time 
discipline into her navy. While the older country 
was proclaiming that a slave who touched its soil be- 
came a freeman, while in the United States the slave 
States were held up to reprobation because of their 
treatment of the negro, merciless flogging prevailed in 
the navies of both countries, and the press laws made 
service in the English navy a virtual slavery. 

The gradual march of reform has ameliorated these 
matters. Corporal punishment at sea is practically 
abolished, and many humanitarian associations and 
enactments have for their object the amelioration of 
the condition of the sailor. The old spirit survives, 
and the merchant and naval marine are objects of 
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solicitude and pride for every nation. Years ago the 
English, striving with bulldog pertinacity for the mas- 
tery of the sea, found themselves surpassed by other 
nations in the building of sailing ships. The fastest 
ships in the British navy were often captured ones 
which had been launched at French dockyards. In 
this country the American fore-and -afters won high 
reputation, and the name of Baltimore clipper is a mat- 
ter of history. These vessels outpointed all other sea- 
going ships. Ever since the days of Peter the Great, 
of Russia, men had been striving to force ships to wind- 
ward, and every degree of pointing gained meant a 
great deal in the days preceding steam. As long as it 
was a question of sailing ships, America and Frp.nce 
were most successful in their models, and we were act- 
ive competitors for the carrying trade of the world. 
The wharves of our seaboard cities were described as 
appearing like forests of masts. 

Now steam rules supreme. Enormous foreign capi- 
tal is invested in steam vessels, and the United States 
has taken an inferior position in ocean commerce, and 
the forests of masts have departed. English tramp 
ships pervade the whole water area of the globe, and 
English liners connect the British Islands with every 
part of the globe. The government of England, di- 
rectly or indirectly, subsidizes many of these lines, 
and their stockholders are content with smaller divi- 
dends than perhaps would be acceptable here. The 
price paid for modern supremacy is a high one. A 
few years suflBce for the fastest ships to be outclass- 
ed by newer ones, but at an immense expense in the 
consumption of fuel. The race across the ocean is run 
now by mechanical force and skill rather than by fine 
njodels. 

When this paper reaches our readers, the St. Louis 
will have finished her first voyage across the ocean. 
American in design and appearance, commanded by 
oflQcers who are at least citizens of the United States 
in the legal sense, the ship will carry the American 
flag into Southamptom under auspices pleasing to the 
American patriot. As such a person looks back on 
America's record in the steam marine, he can but hope 
that the American Line will have a better fate than 
has been accorded to some of the other American 
Atlantic steamship lines, its predecessors. 

The St. Louis is built for transatlantic service. In 
one week, probably, she will reach Southampton, and 
there, within about three days, she will be discharged, 
coaled, reloaded, and on her voyage back, arriving in 
New York in time to start on her third trip within 
three weeks from the date of her first voyage. No ship 
of war can do this. In case of war, ships like the St. 
Louis will do work that no other type of vessel can 
accomplish, and such ships can only be the product 
of such service. The commercial and naval neces- 
sities of the country require that every possible en 
couragement should be extended toward the building 
of many other vessels such as the St. Louis. 

Southampton should not be the only European port 
to see our flag floating over a ship of American mate 
rials and American build. If proper encouragement 
were given, all the principal ports of the world might 
renew their acquaintance with a once familiar, now 
seldom seen object, the American flag over an Ameri 
can deck. 



Hour Diamonds, Rubles and Sappliires are nojxr 
Floated to Prove tbeir Genuineness. 

Mr. Arthur Chamberlin, in the Mineral Collector, 
says : An accurate scientific method has at last been 
discovered, whereby precious stones may be distin- 
guished from the fraudulent gems which are now so 
numerously manufactured in the laboratories of Paris 
and other Continental cities. This is by testing them 
for their specific gravity, but not by the scales oc- 
casionally used for large stones, and which, however 
delicate, are unreliable. 

The new means of dstection of bogns gems is simple 
and ingenious, and is likely to be widely adopted in 
the jewelry trade. It is the chemist who has added 
this knowledge to the lapidary's art. Several liquids 
have been discovered, which are more than three and 
one-half times as dense as water, and in which, there- 
fore, the amethyst, the beryl and other light stones 
will actually float. 

The most useful of these liquids is methylene iodide, 
which has a specific gravity of 3*3, and in which the 
tourmaline readily floats. Moreover, it is not cor- 
rosive or in any way dangerous. It being impossible 
for the lapidary to prepare a number of liquids each 
having the specific gravity of a different gem stone, 
the methylene iodide is easily diluted by adding ben- 
zine to it. Each drop of benzine added makes the 
liquid less dense, and so it may be used to separate 
the tourmaline and all the lighter gem stones from 
each other. 

If it be doubtful whether a certain gem be an aqua- 
marine or a chrysoberyl, all that is necessary is to 
place it in a tube of the liquid, together with a small 
fragment of true aquamarine to serve as an index. If 
it be a chrysoberyl, which has a specific gravity of 3*6, 
it will sink like lead. If it be an aquamarine, which 
has a specific gravity of 2*7, it will float. If the liquid 



be then stirred and diluted until the index fragment 
is exactly suspended, the gem also will neither float 
nor sink, but will remain poised beside it. This method 
may be adopted with all of the lighter stones. 

But for heavier gems, like the carbuncle, the jar- 
goon, the sapphire, the ruby, the spinal, the topaz 
and the diamond, a different liquid is necessary. This 
has lately been discovered by the Dutch mineralogist 
Retgers. He has found a colorless solid compound ' 
which melts at a temperature far below that of boiling ] 
water to a clear liquid five times as dense as water, 
and therefore sufi9ciently dense to float any known 
precious stone. This compound is the double nitrate 
of silver and thallium. 

Its most remarkable property is, that it will mix in 
any desired proportion with warm water, so that by 
dilution the specific gravity may be easily reduced. ' 
This fused mass may be reduced in density by adding 
water, drop by drop, so as to suspend in succession 
carbuncle, sapphire, ruby and diamond. 1 

These tests of precious stones may be made in a few \ 
minutes, and are absolutely reliable, as all stones of , 
the same nature have the same specific gravity. None | 
of the bogus rubies or diamonds have the same weight 
as those they are made to imitate. 



Voting by IVIacliinery. 

The days of ballot box stuffing and other modes of 
cheating at elections appear to be numbered. Invent- 
ive genius has provided machinery that will not lie 
and will not allow deception at the polls. The New 
York Herald says : 

A vote by machinery is the latest luxury indulged 
in by Westchester County. The city of Mount Vernon 
tried the experiment recently and pronounced it very 
good. The voter touches the button and the machine 
does the rest. Though not a machine in the political 
sense, this ingenious contrivance runs the voter to suit 
itself. Any man yielding himself to its insidious 
advances must vote willynilly or be forever shut out 
from the gracious sunlight. How this is will appear 
later on. At all events, the voters of Mount Vernon 
are mightily pleased with the results achieved. 

One of the many beauties of voting by machine is 
that the eager citizen is not obliged to wait very long 
for results. The polls in Mount Vernon, for example, 
closed at nine o'clock at night, and a little more than 
a quarter of an hour later the full and accurate results 
of the election were announced in extra editions of 
the local press. No more anxious waiting about bulle- 
tin boards for the community that votes by machine I 
As soon almost as the last voter has ceased his pressure 
upon the magic button the result of the day's ballot- 
ing is known beyond any question. 

The Myers ballot machine, which was used so suc- 
cessfully in the above election, is so simple in device 
as to be easily and immediately comprehended. It 
consists of a sheet steel cabinet five feet square and 
seven feet high, which is lighted inside by a lamp, gas 
or electricity. The cabinet has two doors, an entrance 
and an exit door. After he has been duly scrutinized 
by the inspectors of election, the voter is allowed to 
enter the booth or cabinet by the entrance door, which 
closes behind him, automatically locking itself. 

As soon as he has recovered from the shock of this 
sudden and rather awful imprisonment in a chamber 
of steel, the voter is able to realize what is expected 
of him. He finds himself confronted with vertical 
columns in colors, divided into as many spaces as 
there are candidates to be voted for. To the right of 
each nameis a little knob which he must press in order 
to register his vote. Candidates of the democratic 
party are printed upon a yellow background, candi- 
dates on the republican ticket upon a red background, 
prohibition ticket candidates upon a blue background, 
and questions to be voted upon a white background. 

The voter presses the knob at the right of the name 
of the candidate for whom he wishes to cast his ballot, 
and this vote is instantly registered in another com- 
partment of the booth, which, at the opening of the 
polls, has been locked under seal by the inspectors of 
election. It is to be observed that all the names of 
candidates for the same office are printed in the same 
line, so that a vote for one of them, by a pressure of 
the knob opposite the name, locks the knobs opposite 
the other names, so that they cannot be used until the 
voter leaves the box. The voter, by pressing the 
knobs in succession, as his political allegiance dictates, 
votes either a straight or split ticket as he desires. He 
then passes out through the exit door, which is im- 
mediately and automatically locked behind him. The 
entrance door to the booth will not open until the 
exit door, which releases the voter, has closed and 
locked after him. 

One of the beauties of the machine is that it shuts 
down with hard mechanical precision upon attempts 
at repeating. As soon as a man has voted and retired 
from the booth by the first exit door the knobs oppo- 
site the names of the candidates are automatically 
locked, so that they cannot be made to register a vote. 
The springs which lock up the knobs are not released 
until the citizen passes through the second exit door 
and out into the polling place. As the outer exit door 



closes, the entrance door opens of itself, and the ma- 
chine is ready for another voter. 

This is a quick method of casting a ballot, and the 
law therefore has placed the time in which a voter 
should finish up his work at one minute. As soon as 
the polls are closed, the private compartment in which 
the registration of the votes has been going on is un- 
locked, and the figures are copied off and footed up in 
a very few minutes. The saving of time in the matter 
of securing complete and accurate returns can he easily 
appreciated. It is estimated that, even in densely 
populated districts, returns, which under the old sys- 
tem would require hours of figuring to complete, would 
be ready for promulgation in a very few minutes. 

The colored columns containing the names of candi- 
dates bear this caption in each case: ''Democratic 
Ballot — The ballot and counting knob supports are 
Yellow. Republican Ballot— The ballot and counting 
knob supports are Red. Prohibition Ballot — The bal- 
lot and counting knob supports are Blue." 

The ballot machine can supply six party columns 
for thirty-five knobs in each column, or a total of 210 
knobs. The Presidential electors are all voted for by 
the use of one knob; therefore, in the State of New 
York the machine has capacity to vote for seventy can- 
didates for each party, or 420 candidates in all. 

On all offices where only one is to be elected, voting 
for any one automatically locks the other two. The 
voter has, in all cases, freedom of choice to cast only 
one vote each for as many candidates as are to be 
elected. It is the claim of the inventors that any 
illiterate or even a blind voter can vote a straight or 
mixed ticket, or a part ticket, without assistance. 

The following extracts from Chapter 127 of the Laws 
of 1892 provide for the use of the Myers Automatic 
Ballot Cabinet in town elections : 

"Section 1. Hereafter, within this State, any town 
naay, by a majority vote of the town board, . . . 
determine upon, purchase and order the use of one or 
more of Myers Automatic Ballot Cabinets, . . . 
for the purpose of voting for the officers to be elected 
at such election, and for registering and counting the 
ballots cast thereat. 

*' Section 2. The ballot by which the elector chooses 
or votes there [here, the reader will notice, the voter 
votes by ballot described precisely like the present 
ballot, and that he counts by a knob] in said Myers 
Automatic Ballot Cabinet shall be in secret, and shall 
be a cardboard or paper ticket, which shall contain 
written or printed, or partly written or partly printed, 
the names of the persons for whom the elector intends 
to vote, and shall designate the office to which each 
person so named is intended by him to be chosen, and 
shall not contain any other printed or written device 
or distinguishing mark, excepting a heading or caption 
of its political or party designation, of not exceeding 
five words, and may be of different colors, and contain 
index hands pointing toward the knobs by which the 
elector counts and registers his ballot. . . . 

*' Section 3. At the close of the polls at such election 
at which such ballot cabinet shall be used, the can- 
\ vassers shall proceed to ascertain publicly the total 
number of ballots cast for each candidate for each 
office, as registered and declared by such ballot cabi- 
net register, and such ascertainment of the results 
shall be deemed to be the canvassing of the votes cast 
at such election." 

The city of Mount Vernon is so well satisfied with 
machine voting that its voters declare that they will 
never again use any other system. 



Electric Ilium in atin<s of our Men-of-H'^ar. 

The navy department has arranged for spectacular 
displays by the American war ships at Kiel, which can 
hardly fail to create a sensation. Admiral Kirkland's 
four ships will be especially well equipped for displays 
at night. Each is provided with two or more power- 
ful search lights, and each ^ill be resplendent with 
thousands of incandescent lights. As a special deco- 
ration, each will carry before and around the pilot 
house an immense shield representing the American 
coat of arms, the red and white bars and the stars on 
a blue background being reproduced by electric 
lamps. 

The name of each ship will be brilliantly displayed 
in large electric letters running around the stern. In 
addition to these two special features, incandescent 
lights will be strung along each vessel's stem and stern 
from the water to the deck and along the deck rail 
from end to end, on both sides. Lights will be placed 
along the water line on each side, just high enough 
to be out of the swash, thus outlining the hull. More 
lights will be strung up the masts and down the side 
stays, and up and down and around the tops of the 
smokestacks. The lights will be set three feet apart 
and at a distance will appear to be unbroken lines. 
There will be about 2,000 of these electric lights on 
the New York and about 1,500 on each of the other 
three ships. The finest display on the vessels will be 
the electric shield, which will be sixteen feet high and 
extend back on each side of the pilot house twenty- 
four feet. 
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AN ELECTRIC DENTAL ENGINE. 
The dental engine shown in the accompanying illus- 
trations is designed to materially lessen the labor of 
the operator, who can, by the use of this improve- 
ment, at all times stand on both feet and work from 
each side of the chair with the utmost freedom. The 
invention has been patented by William E. Wheeler, 
D.D.S., No. 128 Lexington Avenue, New fork City. 
In one of the views the engine is shown in operative 
position on the bracket table. The armature runs 
vertically between the field magnets, its shaft being 
cone shaped and fitted in a cone bearing at the lower 
end, while on its upper end a plane-face wheel, slightly 
dished in the center, is detachably secured. At one 
side is a socket-like bracket, insulated from the motor 




WHEELEB'S ELECTRIC DENTAL ENGINE. 

body by rubber washers, and in the socket turns the 
vertical stem of a standard with which is connected a 
horizontal arm normally pressed downward by a 
spring. The outer end of the arm is bifurcated, and 
in the members are journaled the drill-operating 
spindle, on which is a friction wheel with a rubber 
rim contacting with the plane-face drive wheel on the 
upper end of the armature shaft. One of the members 
of the bifurcated arm has a downwardly bent exten- 
sion adapted to engage a notched segmental support, 
and by lifting the arm and shifting the friction wheel 
toward the periphery of the drive wheel, the speed is 
increased, while by shifting the friction wheel toward 
the axis of tho drive wheel the speed is proportion- 
ately diminished. By moving the friction wheel to 
the opposite side of the drive wheel the direction of 
rotation is reversed, and when the friction wheel is 
held centrally over the dished portion of the drive 
wheol, the rotation of the spindle ceases. A threaded 
extension on one of the bearing arms receives the in- 
ternally threaded sleeve to which is secured the cable, 
in which is the flexible shaft of the drill, and on one 
side of the motor is an automatic switch and cable 
rest, shown in the small figure. It consists of a pair of 
spring clasplike arms, with which are connected the 
+ and — terminals of the circuit wire. The arms are 
separated when the cable is supported in the rest, as 



Gnus and Bicycle Tires Iflade of Paper. 

The wonders in the use of paper and wood pulp 
seem not likely to cease soon. The latest application 
of paper is for the manufacture of large guns. 
Guns have been made from leather pulp, and these 
are bound with hoops of metal. The leather pulp is, 
of course, hardened. There is also a core of metal set 
inside of the gun. The lightness of the leather can- 
non is an essential feature. The principal aim, how- 
ever, is to secure a material which has some elasticity, 
so that the force of a heavy discharge will be broken 
gradually. This seems to be obtained in cannon made 
from a pulpy substance. Paper pulp answers the pur- 
pose, as numerous trials and experiments have proved ; 
it possesses more elasticity than metal, and when 
hardened, is nearly as tough, hence this material is 
useful in the manufacture of articles requiring hard, 
efficient and elastic properties. 

The body of the gun is made of paper pulp. The 
core is of metal, and made very much like the cores 
of ordinary cannon. The exterior of the cannon is 
wound with wire. About five layers of copper, brass 
or steel wire are firmly wound on, thus binding the 
cannon. Outside of the covering of wire are various 
bands of brass. These bands are set with uprights, 
through which rods extend parallel with the gun. 
There are lock nuts on each side of the uprights, and 
these hold the rods in place. 

The Western Stationer states that a new bicycle tire 
is being tried, built on the compartment plan. The ar- 
rangement is such that a series of chambers are pro- 
duced in the tire, each independent of the other, so 
that in case the tire is punctured with a tack or a 
sharp piece of glass, only part of the tire will collapse 
and the rider of the wheel can continue on his jour 
ney. If a pneumatic tire is punctured now, the entire 
tire will collapse wholly, and the machine is useless 
until repaired. The new tires are made of pulp pro- 
duced from paper stock, and are of sufficient dura- 
bility to permit usage on carriage wheels as well as 
bicycles. It is claimed that the tires manufactured on 
the compartment plan are as easy riding as the most 
elastic rubber pneumatics. 



The wheelwomen, he insists, become more graceful 
in every respeet. The mincing, wriggling gait is lost 
among them. They move with more of the freedom 
and dignity often observed as native to some among 
the higher races that have not been deteriorated by 
the vices of pseudo civilization. The doctor is anxious 
to repel any suspicion that he is weaving theories, and 
to insist that his deductions are the fruit of actual and 
scientific, that is, exact observation. He took up the 
subject with an open mind, and sets down no more than 
he has seen with his eyes and learned from sys- 
tematic notes of cases. At the close he permits himself, 
it is true, to dream of a French new woman, the 
product of the bicycle. It is not difficult to follow him 
with faith in his forecast, for his wheel woman does not 
appear to be in anything different from the figure 
already made familiar to ourselves on the tennis court. 
— N. Y. Sun. 




DENTAL ENGINE ON BRACKET TABLE. 

indicated by the dotted lines, the circuit then being 
broken and the motor stopped ; but when the cable is 
lifted out of the rest, as would be the case when work 
is being done, the terminals contact, close the circuit 
and set the motor in operation. 



A PLUMB-LINE suspended a few feet from the side of 
a large building inclines a little from the perpen- 
dicular, because the weight is attracted by the edifice. 



The l¥lieel\iroiiian : Frencli. 

The learned Dr. Championniere, member of the 
Academy of Medicine, who has given minute and pro- 
tracted study to the French wheel woman, enlightens 
the world with the results of his observations. The 
Frenchwoman has used the wheel for four years, a 
term suflftcient for the development of some definite re- 
sults and for the laying of foundations upon which 
forecast of further development can reasonably be 
erected. The first and specially interesting fact is that 
women are better performers than men. That is to 
say, they learn more easily and operate with less pur- 
poseless expenditure of power. The faculty or gift in 
virtue of which they do this is the same as that 
through which they dance more gracefully than men, 
are apter at the lighter acrobatic feats and excel in all 
the rhythmic reflex movements of industry. The 
woman, moreover, has a keener enjoyment of the 
wheel, attributable to this same quality in her or- 
ganization. 

This kind of use of the wheel has nothing to do with 
the mere feats of endurance and muscular strength 
that are involved in competitions and contests. In 
those, men surpass women as they do in corresponding 
feats of athletics. Among the ob- 
served effects of the use of the 
wheel by women. Dr. Champion- 
niere observes a marked increase in 
the amount of muscle developed all 
over the trunk of the body, espe- 
cially about the torso. The lung 
capacity increases in a notable way, 
and above all, the full, healthy 
action of the heart, which is usually 
deplorably impaired in the average 
woman in easy circumstances, is so 
completely restored as to leave 
nothing to be desired. The depo- 
sition of fat, which is described as 
the plague of the Frenchwoman's 
life, is averted. Not less marked 
is the change in the woman's car- 
riage in walking. 

The doctor asserts that he is able 
to detect infallibly the wheelwoman 
from her sisters when they cross 
streets. The one proceeds with 
self-confidence and ease when the 
other backs and dodges and loses 
her head and invites disaster. From 
this point of departure he proceeds to examine the 
mental discipline afforded by the bicycle, and thence 
deduces his most striking conclusions. He finds that 
the woman's powers of attention and observation are 
awakened in an extraordinary degree. Perhaps it 
would be more exact to say that these powers, with 
which all human beings are endowed at birth, are 
saved from the atrophy which in both sexes is one of 
the most marked defects produced by civilization. 



A DRILL PRESS FOR BICTCLE REPAIRING. 
For neatly and quickly repairing a broken bicycle, 
the "Little Giant" foot power drill press shown here- 




BICTCLE FRAME REPAIRING ON DRILL PRESS. 

with affords the utmost facility. It is light and well 
made, and especially adapted for drilling small work 
where neither steam nor electric power are available. 
In one of the views the drill is represented at work on 
a bicycle frame, making holes for the rivets to be used 
in mending a broken portion of the frame. This drill 

is made by the Richards 
Manufacturing Company, 
manufacturers of novelties 
and specialties, No. 218 
Fulton Street, Brooklyn, 
New York. It is fitted to 
a well made and strong 
iron frame, with wooden 
table and drawer and large 
grooved balance wheel. 
Its weight complete is fifty 
pounds. 




Strengtli of Wood. 

As a result of nearly 40,- 
000 tests of timber made 
at the laboratory of the 
Washington University, of 
St. Louis, under the direc- 
tion of the Forestry Divi- 
sion of the Department of 
Agriculture, says Rail\A*ay 
Engineering and Mecha- 
nics, the following facts 
have been determined : 
Seasoned timber is about 
twice as strong as green 
timber,' but well seasoned 
timber loses its strength 
with the absorption of 
moisture ; timbers of large 
sections have equal 
s^ength per square inch 
with small ones when they 
are equally free from blemish ; knots are as great a 
source of weakness in a column as in a beam ; long- 
leafed pine is stronger than the average oak, and 
bleeding timber does not impair its qualities. It is 
stated that a large amount of chestnut felled in Ala- 
bama for the tan bark was allowed to rot because 
its value for railroad ties was not known. The Divi- 
sion of Forestry called attention to the superiority 
of this timber for ties, and the wood is now so utilized, 
with a saving to that region alone of nearly $50,000 
per year. 



"LITTLE GIANT" FOOT 
POWER DRILL PRESS. 



Fencing l¥itli Neivspapers. 

Somebody says, " My children fence with rolled-up 
newspapers as foils, only a touch on the sword arm to 
count. They begin with some calmness, but in about 
a quarter of a minute they are whacking away at each 
other like good fellows, and a quarter of a minute later 
they are prancing all over the room and laughing up- 
roariously. There seems to be more exercise and more 
fun in fencing with rolled up newspapers than in any 
other home amusement." 
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IMPBOVEMENTS OF INTEBEST TO BICTCLE BIDEB8. 

An improvement designed to enable the rider to pro- 
pel his machine with increased power, by attaching to 
it a support affording a resistance above the shoulders, 
is shown in the accompanying illustration. It has 
been patented by Mr. Estanislao Caballero de los 
Olives, of No. 34 West Fifteenth Street, New York 
City. To the rear of the saddle frame a curved rod is 
secured by a clip, the vertical outer portion of the rod 
having a collar on which rests a transverse bar to 
which are attached the straps of a shoulder brace. In 
the transverse bar is a spring- pressed 
slide, adapted to engage a notch in the 
vertical support, but by pressing upon a 
button on the outer end of a rod extend- 
ing from the slide to one end of the bar 
the latter is disengaged from its support, 
freeing the brace from attachment to the 
machine and relieving the rider from its 
tension. As the straps afford a resistance 
or fulcrum above the shoulders of the 
rider, he is enabled, by means of the 
brace, to exert a considerably greater 
downward pressure with his feet. The 
straps preferably have pads, and yokes 
or other forms of support may be substi- 
tuted for them, as may best accommo- 
date the rider. Another improvement of 
the same inventor is also represented in 
the illustration, consisting of a light and 
simple form of stand by which tji^ bicycle 
may be supported in npHi^iit position 
when not in use. It is a telescoping leg 
or rod whose upper end is attached to 
the top bar of the frame, the lower end 
of the bottom section, when extended, 
reaching the ground and forming a rest 
when the machine is tipped slightly to one side. When 
the sections are closed up, the lower end of the extensi- 
ble leg is secured to the lower bar of the frame. On 
the lower bar is also a short spring arm, carrying a 
shoe, adapted to be sprung into engagement with and 
form a lock upon the tire of the front wheel when the 
machine is at rest, preventing the turning of the 
wheels. 

» 4 • t » • 

JAPANESE CLOCKS. 

The Japanese are the only ones outside of western 
Europe who have constructed clocks having a peculiar 
character, and the manufacture of them dat^ from 
the end of the sixteenth or the beginning of the seven- 
teenth century. Their first 
attempts were made after 
they had seen the European 
types that were brought to 
them, but they soon devised 
systems of dials and move- 
ments more in keeping with 
their method of counting the 
hours. 

Among the various systems 
that are peculiar to them, let 
us describe that which we il- 
lustrate in Fig. 1. This piece, 
which dates from the begin- 
ning of this century, consists 
of a well-made wooden case, 
containing the clock, which 
is of gilded copper. The move- 
ment shows perfect workman- 
ship and the back pillar plate 
is carefully decorated with 
fine engravings. The skill of 
the Japanese in matters of 
clockwork is indisputable, 
and the decoration of their 
clocks is often most charm- 
ing. We shall explain the 
peculiarities of the dial of 
this clock and the manner 
in which the hours, days, 
days of the month and moons 
are counted. 

In Japan, the civil day con- 
sists of twelve hours only, in- 
stead of twenty-four. There 
are six of the day and six of 
night. The six diurnal hours 
are counted from the rising to 
the setting of the sun, and the 
six nocturnal ones from its 
setting to its rising. So, the 
days and nights have equal 
hours twice a year only, that is 
to say, at the equinoxes, while 
at the solstices the dispro- 
portion is considerable. The 
division of the two periods, 
diurnal and nocturnal, usu- 
ally of unequal length, re- 
quires that the six divisions 
that compose them shall 
themselves be unequal; 



hence hours of greater or less length. On the long 
days, for example, the six hours of the night are 
shorter than those of the day. Sometimes, therefore, 
it is the hours of the day that lengthen to the detri- 
ment of the night, and sometimes the contrary is the 
case, according to the time of the year. 

This manner of dividing the year is not exclusively 
Japanese, for it was universally employed in anti- 
quity. It is what is called the natural day, while 
our day, which is divided into equal parts, without 
regard to the rising or setting of the sun, is called the 




CABALLEBO'S BICTCLE SHOTTLDEB BBACE AND BICYCLE STAND. 



artificial day. But in Japan, the thing is strangely 
complicated when it is necessary to count the hours. 
It would seem that nothing was more simple than to 
count the twelve parts of the day from 1 to 12. Such 
simplicity has been disdained in Japan, and the pro- 
cess adopted is as follows : As nine is regarded as the 
perfect number, midnight and noon are called 9 
o'clock. Thus noon will be 9 o'clock of the day and 
midnight 9 o'clock of the night, while the rising and 
setting of the sun are either 6 o'clock of the day or 6 
o'clock of the night. If it be asked how nine can 
be found twice in twelve, we answer that the seeming 
arithmetical impossibility will be overcome if we be- 
gin to count by four, which will allow us to finish by 
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Fig. l.-POBTABLE JAPANESE CLOCK. 



Fig. 2.-JAPANESE CLOCK WITH WEIGHTED 
BALANCE. 




¥1". 3.-JAPANESE CLOCK DIAL OF POBCELAIN. 



Fig. 4.-JAPANESE CX.OCK DIAL OF COPPEB. 



the perfect number nine. The intermediate numbers 
are developed thus : Twice 9 is 18; suppress the deci- 
mal figure and eight remains; that is why the hour 
that follows noon or midnight, that is to say, the sec- 
ond hour, is 8 o'clock of the day or night. Three 
times 9 is 27 ; suppress the decimal as before, and there 
remains 7, which makes the third hour, and so on. 

In order to mark these hours and obtain the equation 
of the days, the Japanese have employed various sys- 
tems; sometimes that of the balance shown in the 
clock in Fig. 2, and sometimes that of the dial, as in 
Fig. 1. 

In the first of these systems, the bal- 
ance consists of a vertical rod upon which 
is horizontally mounted a strip of metal 
whose upper edge is notched and from 
which are suspended two small metallic 
weights that may be moved at will from 
or toward the axis in order to quicken or 
slacken the movement of it. In the 
long days, for example, the two weights 
are placed at the hour of sunrise at 
the extremity of the balance, and the 
hours are marked slowly. When the 
hour of sunset arrives, they are placed 
near the center of the axis and the hours 
of the night pass much more rapidly. 
There are thus obtained, by a proper 
regulation, the long hours for the long 
days and the short ones for night. 

In the system of regulation by the cir- 
cular dial, the latter consists of twelve 
sliding cards, upon which the hours are 
painted, and which are so mounted in 
the disk that they can be easily moved 
away from or toward each other. In the 
long days, for example, the six cards 
that serve to mark the diurnal hours are widely 
spaced, and the six that serve to mark the night 
hours are proportionally moved closer together. 

The equation of the days is therefore operated by 
the proportionate spacing of the cards by hand. It is 
necessary to add that in this system the complete dial 
is revolved by the movement, and the hours present 
themselves successively before the hand, which is sta- 
tionary. The six hours of the day and the six of the 
night constituting the complete day have a name as 
well as a figure. But the complete day, instead of 
being composed of two periods of six, comprises twelve 
names corresponding to the signs of their Zodiac. These 
are : The Rat for midnight or 9 o'clock. The Ox for 
8 o'clock. The Tiger for 7 
o'clock. The Rabbit for 6 
o'clock. The Dragon for 5 
o'clock. The Serpent for 4 
o'clock. The Horse for noon 
or 9 o'clock. The Goat for 8 
o'clock. The Monkey for 7 
o'clock. The Cock for 6 
o'clock. TheDogfor5 o'clock. 
The Boar for 4 o'clock. 

We give a facsimile, Fig. 3, 
of these twelve subjects ; but 
upon the clock dials that re- 
present them they are figured 
only by characters answering 
to their names. The dial 
that we reproduce belongs 
to a system of clock other 
than the one of which we 
speak. 

Each of the twelve hours is 
divided into ten parts. 

The use of the twelve 
branches to designate the 
hours is borrowed from the 
Chinese, but the other com- 
bination for counting the six 
hours is, as has been said, pe- 
culiar to the Japanese. 

Having spoken of the hours, 
we shall explain how the days 
of the month and moons are 
indicated. In two small ap- 
ertures situated beneath the 
dial (Fig. 4) appear Japanese 
characters. In one, that to 
the left, are the signs of the 
Zodiac. They represent the 
days to the number of twelve, 
which are the same as those 
of the hours, and so in Japan 
one may be at the same time 
at the hour of the Cock, the 
day of the Cock, the month of 
the Cock and even the year 
of the Cock. 

To the right is the month 
represented by one of the ten 
elements. In order to obtain 
the day of the moon (for the 
year is lunar, and not solar, 
as with us), the twelve signs 
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of the Zodiac are combined with the five elements, 
which are wood, fire, earth, metal and water. These 
are doubled by regarding them in two dififerent 
states, to wit : first, in their natural state and then as 
adapted to the use of man. Thus, wood in its natural 
state as a tree is the first clement, which becomes the 
second when cut down and converted into timber. 
Fire, the third element in its original state, as solar 
light, etc., becomes the fourth element lighted by man 
with wood, oil, etc. Earth, the fifth element in its un- 
cultivated state upon mountain tops or at the bottom 
of the sea, constitutes the sixth element when it is 
worked by the hand of man and changed into porce- 
lain, pottery, etc. Metal, which is the seventh, con- 
sidered as an ore, becomes the eighth when molten, 
worked and converted into tools. Water forms the 
ninth element, such as it falls from springs and flows 
into rivers. It is the tenth when stagnant in ponds or 
escaping from a reservoir. 

In order to know what day it is, we consult one of 
the two apertures, that to the left. A wheel, actuated 
by the movement, revolves by one tooth, which forces 
the dial upon which the signs are engraved to present 
a new one. The number of the teeth is twelve, corre- 
sponding to the twelve signs. 

The day of the month is indicated in the aperture to 
the right in the same way by a character which is that 
of one of the ten elements that we have enumerated 
above. The wheel that causes them to operate has 
ten teeth which gear with the wheel of the twelve 
days. The ratio of these two wheels in their revolu- 
tion is such that every sixty days only the same signs 
return in concordance as at their starting point, this 
corresponding to two moons. 

It is by combining the relation of the two signs in 
presence that we obtain the day of the month. Let 
us, for example, take the sign of the Rat, visible in one 
of the apertures, and Wood, first state. In the other 
we shall have the first day of the moon. The next day 
we shall have the Ox in presence of the Wood, second 
state, and so on until the eleventh day, in which we 
find the Dog in presence of the Wood, first state, and 
the next or twelfth day, the Boar with the Wood, 
second state. On the thirteenth day the Rat returns 
to present itself with the Fire, first state, and so on up 
to sixty. 

In the top aperture is indicated the fortnight or half 
moon marked by twenty-four signs that present them- 
selves in succession. The wheelwork of the movement 
actuates the wheel that carries them, and this wheel 
makes its revolution in a year of three hundred and 
sixty days. A distinction is made between the first 
and second fortnight of the moon. 

These three indications, of which we have just 
spoken, permitted, when they were united, of knowing 
what was the day, the day of the month and the fort- 
night of the year. It was, upon the whole, what in 
another manner was marked and is still marked by cer- 
tain of our European clocks. We should add that 
since 1872 the Japanese have been employing our 
method of counting and marking the hours. — La 
Nature. 



Iroiie. 

In the alcoholic extract of orris root the inventor 
has discovered a new substance, which is the aro- 
matic principle of the root, which he gives the name 
''irone." It is a ketone, having the formula CiaHaoO. 
This body has the characteristic odor and flavor of the 
orris root, and may be preferentially employed in per- 
fumery, '.etc. Its preparation is carried out thus : The 
alcoholic or ethereal extract of the root is distilled in a 
current of steam. Organic acids, ethers, alcohols, and 
irone pass over into the distillate, which is then treat- 
ed with ether and the ethereal solution agitated with a 
dilute alkali solution, in order to separate the free acids. 
The mixture is evaporated down and the residue dis- 
solved in alcohol,which solution is mixed at the ordinary 
temperature with a weak solution of an alkaline hy- 
drate in order to saponify the ethers of the organic 
acids. After some minutes it is poured into water, the 
neutral oils are dissolved in ether, the ether is evapora- 
ted, and the residue distilled in a current of steam. 
Irone is one of the bodies distilling over first, and by 
repeating this operation several times it may be obtain- 
ed fairly pure, but still containing small quantities of 
aldehydes, which are eliminated by treatment with 
weak oxidizing agents. The irone is then converted 
into its phenylhydrazone or condensed with another 
substituted ammonia to a ketone, from which bodies it 
is obtained by decomposing with dilute acids and dis- 
tilling. 

Irone boils at 144° C. under a pressure of 16 mm. and 
has a specific gravity of 0*939. — J. C. W. F. Tiemann, 
Berlin. 



Most medical men consider that a cold bath every 
morning is apt to do more harm than good to any but 
persons of a very vigorous constitution. The sensible 
thing to do is to see that the temperature of the water 
in cold weather is not lower than that of the air. A 
daily bath is a most healthful practice ; but it should 
not be so cold as to give a shock to the system. 



liimes and Cements. 

A very interesting and valuable monograph is that 
entitled " Portland Cement," by Charles D. Jameson, 
professor of engineering. State University of Iowa. It 
contains, within a comparatively small compass, a 
large amount of information of the precise authentic 
kind the engineer, builder, director, or owner of build- 
ings or masonry works ought to know. First is pre- 
sented certain general considerations, showing that 
while lime and cement enter into almost every form of 
engineering construction, their ultimate value depends 
more upon the manner in which they are used than is 
the case with most other building materials. Says our 
author : 

*'Take wood, stone, or iron, for example. Provided a 
good quality has been selected, nothing the constructor 
can do will materially affect this quality. The ma- 
terial may be used injudiciously and uneconomically, 
but the ultimate strength remains the same. A square 
inch of steel will stand about the same tensile strain 
under all circumstances. With limes and cements, 
however, this is not the case. No matter how perfect 
the original quality of the cement may be, it may be- 
come absolutely worthless and a source of danger, if 
not properly handled and applied after being re- 
ceived. 

'' This fact makes it of the utmost importance that, 
at least, all engineers should be familiar with the 
manufacture, use, and methods of testing limes and 
cements. 

" The engineer should be able to recognize a good 
cement when he gets it, and if it is not good, to indi- 
cate the probable reason of its failure, whether in the 
raw materia], the method of making, or the treatment 
it received after the making. 

''Both lime and cement, when used for building 
purposes, are mixed with a certain amount of water 
and used in a more or less plastic condition. While in 
this plastic condition they are placed in the work in 
whatever position or form is required and then this 
mixture hardens with more or less rapidity. 

*' This hardening is called setting, and it is this 
property of setting under different conditions that 
forms one of the radical differences between limes and 
cements. 

" Lime mortar will only set when exposed to the ac- 
tion of the air, and therefore can only be used in layers 
so thin that the air can penetrate to all parts of it. All 
parts of this lime mortar must not only be accessible 
to the air, but to insure setting, the air must be dry. 

"Where lime mortar has been used in cellars that 
are damp and in the plastering of houses exposed to 
the damp sea winds its absorption of moisture has been 
so great that it never has become thoroughly set, and 
is always more or less damp and soft. With cement 
and cement mortar this is not the case. 

" A mixture of cement and water, properly made, 
will not only set in the open air, but will set when im- 
mersed in water or when in a vacuum. That is, con- 
tact with the air is not necessary, in order that the 
process of setting may take place. In fact, not only 
is contact with the air not necessary for the setting of 
cement, but in order that the maximum results may 
be reached, all cement mortar should be kept either 
wet or immersed until it has become thoroughly set. 

*'This maybe considered as one of the most im- 
portant rules governing the use of cement, viz. : 

*' The quality of any cement work is very materially 
improved by keeping it wet during the process of set- 
ting. From this fact, that contact with the air is not 
necessary for the proper setting of cement, it is evident 
that there is almost no limit to the mass of cement mor- 
tar or concrete that can be used. No matter how mas- 
sive the structure may be, and no matter in what thick- 
ness the cement mortar or concrete may have been 
used, if the proper materials have been properly 
manipulated, this mass will set thoroughly through- 
out. Therefore, while lime can only be used in a dry 
location and in thin layers, cement can be used in any 
location and in any quantities. 

*' Lime mortar under the best of circumstances has 
very little strength, either of adhesion or cohesion, 
while the best Portland cements properly used attain 
a strength superior to that of any of the building 
stones, with the exception of somegranites, quartzites, 
and trap. 

"The general differences between limes and cements, 
from an engineering standpoint, may betaken as lying 
in the fact that limes will set only in contact with dry 
air, while for the setting of cement, not only is the 
presence of dry air not necessary, but the best results 
obtain when the cement is kept wet or immersed in 
water. 

"There can be no sharp line drawn between limes 
and cements, although there is no difficulty in dis- 
tinguishing at sight between pure lime and good 
cements. 

" The ordinary lime of commerce consists of the cal- 
cined carbonate of lime in a state of greater or less 
purity. 

" The constituents of cement are carbonate of lime, 
silica, and alumina with iron, with a few other ingredi- 
ents of more or less importance. These three, carbon- 



ate of lime, silica, and alumina, with iron, however, 
are the most important, and are always present in 
varying proportions. It is the relative proportions in 
which these constituents are mixed that make the re- 
sulting cement more or less hydraulic, that is, the 
power of setting under water, as the hydraulicity of 
the resulting compound varies as the percentage of 
the ingredients vary. We have cementing compounds 
from pure lime at one end of the list to Portland ce- 
ment at the other. They can be divided into the fol- 
lowing three classes : Lime, hydraulic lime, and ce- 
ment. 

" Lime consists of practically pure carbonate of lime 
with less than 10 per cent of impurities. 

" Hydraulic lime has mixed with the lime from 10 to 
25 per cent of silica, alumina and iron. 

** Cement contains : 

Lime 65 to 65 per cent. 

Silica 18toa4 " 

Alumina and iron 8 to 14 " 

" These usually amount to 94 or 96 per cent of the 
whole. The balance may be made of magnesia, alka- 
lies and sulphuric anhydride. These last are present 
in minute quantities, and although they undoubtedly 
have some influence upon the qualities of the cement, 
still this effect is very slight. 

** Lime. — Lime is made by the simple calcination of 
more or less pure carbonate of lime. This is found as 
limestone in all parts of the world. The calcination is 
done usually in a kiln. The fuel most commonly used 
is wood, but either soft coal or coke may be used. The 
method of charging the kiln is as follows : A rough, 
open arch is built of limestone above the bottom of 
the kiln. Upon this is placed a layer of fuel, then a 
layer of limestone, a layer of fuel, and so on, alternately, 
to the top of the kiln. The layers of fuel grow less as 
the top is approached. The fire is started at the bot- 
tom and the temperature gradually increases. As the 
fuel is consumed the limestone drops toward the bot- 
tom, and more fuel and limestone is added at the top. 
As rapidly as the limestone becomes sufficiently burned 
it is removed from the bottom of the kiln. It comes 
from the kiln in hard, white, rock-like pieces. 

" One peculiarity of the freshly burned lime is the 
great avidity it has for water, and, when it is exposed 
to moisture, the great amoi!int of carbon it will 
absorb. 

" Lime that has not been exposed to moisture, and 
is in more or less the same condition in which it came 
from the kiln, is called quicklime. When this lime has 
been exposed to moisture in any shape, and allowed to 
absorb as much as possible, it is called slaked lime. 

" All lime, before being used, must be slaked. This 
can be done by drowning, sprinkling, or exposure to 
the air. 

" Drowning. — The quicklime is spread out in a water- 
tight box and water added until it is completely cov- 
ered. The entire amount of water needed should be 
put in at once. When the water is added the tem- 
perature rises, the mass effervesces, the quicklime in- 
creases rapidly in bulk, slowly disintegrates, and finally 
falls to pieces in a tine white powder, soluble in water. 
The impurities are separated from the lime. If ad- 
ditional water is added after the process of slaking has 
commenced the temperature is lowered and the slaking 
is not done as thoroughly as it otherwise would be. 
After the water has been added it is a good plan to 
cover the box so as to retain the heat as much as pos- 
sible. 

" The increase in bulk due to slaking is 200 or 300 
per cent. The lime, after the slaking is complete, is 
run off through an opening in one end of the box. It 
is about the consistency of very thick cream. The 
opening is covered with a grating or netting to prevent 
the passage of hard lumps, etc. The slaked lime is 
run either into another box or into an excavation in 
the ground, this second box or excavation being many 
times larger than the slaking box. The slaked lime 
soon becomes a stiff paste, and should be covered with 
sand or boards. It should not be used for mortar for a 
number of days, usually about ten, until it has become 
thoroughly cool. 

" Slaking by Sprinkling. — The quicklime is spread 
out in a layer 6 or 8 inches in thickness, and thoroughly 
sprinkled with water. It slowly disintegrates and falls 
into powder. There is no great increase in the tem- 
perature, and no effervescence takes place. One draw- 
back to this method is the space and time required, 
which are both much greater than is required for 
drowning, and there is no reliable data to show that 
the lime thus slaked is in any way improved. 

"Air Slaking. — The lime is spread in layers 4 to 6 
inches thick, and exposed to the air. It must be turned 
a number of times in order to insure thorough exposure 
to the air. The time and space required are both very 
great and the gain, if any, small. Thoroughly slaked 
lime paste can be put up in airtight casks and kept 
without deteriorating for almost any length of time. 

*' Hydraulic lime is made by the simple calcination 
of limestone that contains anywhere from 10 to 25 per 
cent of the requisite impurities. The temperature re 
quired for calcination is but slightly higher than that 
needed for the bnmiDg of quicklime. The material 
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must be slaked the same es quicklime before it can be 
used, and is reduced to powder in this way. No grind- 
ing machinery for reduction is used. The slaking is 
much slower than is the case with quicklime, and as 
the proportion of impurities increases it becomes slower 
and slower, until at last a point is reached where the 
resulting substance passes from hydrauliclime to natu- 
ral cement. The reduction must be done by grinding 
and the hydraulicity becomes a prominent character- 
istic. 

**Cement.— Cement as used in an engineering sense 
means such a combination of lime, silica, alumina and 
iron, that when properly calcined, reduced to powder, 
and gaged with a proper amount of water, has the 
property of setting under water and in places where it 
is not exposed to the action of the air. It also has the 
property of setting when in contact with the air. 

*' For good results to obtain, the proportion of the 
requisite constituents must be within certain narrow 
and well-defined limits. These proportions have already 
been given. 

*' The cements used in building construction can be 
divided into two general classes, natural cement and 
artificial or Portland cements. 

'' The term Portland cement means an artificial ce- 
ment as distinguished from natural cement. 

'* Natural Cements. — In many parts of this country 
and Europe there have been found immense deposits 
of impure limestone, that contain with more or less 
accuracy the necessary constituents for the making of 
cement. These constituents have been mixed by 
nature and for cement making must be used in the pro- 
portions found. 

** The difference between the natural and Portland 
cements as to the raw materials used is this : 

"" The desirable constituents in each are the same. 

*' In making natural cements, some impure limestone 
that contains as nearly as may be the correct propor- 
tions of lime, silica, and alumina is used, and the value 
of the resulting cement depends upon the correctness 
with which nature has mixed these ingredients. It is 
found good, bad, and indifferent. 

"With the raw material for Portland cement, how- 
ever, nothing is left to chance. It is known, within 
certain narrow limits, what the constituents should be 
and in what proportions they should be present. This 
being known, such materials are used as contain these 
constituents in a more or less pure state, and then 
these comparatively pure raw materials are mechanic- 
ally mixed in the correct proportions. 

*' The mere fact that the raw materials are nearly per- 
fect does not insure good cement, as the best of raw ma- 
terial may be rendered useless by improper burning or 
grinding. But, on the other hand, no good cement is 
possible unless the raw materials are good. Of course 
any mechanical mixture of lime, silica, alumina, etc., 
within the limits named, will give good Portland ce- 
ment if properly burned and ground. But in selecting 
raw material there is one other, most important, ques- 
tion that must be considered, viz., that of cost. 

** In order to make a perfect mechanical mixture the 
materials must be reduced to an impalpable powder. 
The harder the materials, the more expensive this is; 
consequently, in selecting the raw material, the ques- 
tion of the cost of reduction must be considered. 

*' The advantages of Portland cement over natural 
cement are two, viz. : 

" 1st. The Portland cement is much better per se. 
The best natural cement never attains the hardness 
nor has the strength or durability of the most ordinary 
Portland. 

*' 2d. Where proper care is used, Portland cement of 
any one brand possesses a uniformity of quality that 
can never be attained in the making of natural 
cement. 

*' Examine almost any stone quarry, and the impos- 
sibility of obtaining a uniform quality of stone in any 
quantity will be seen at once. The quality of the 
stone varies in different parts of the quarry and in dif- 
ferent layers of the stone, no two layers containing the 
same chemical constituents. As the stone is used in the 
condition in which it comes from the quarry, it will be 
seen that there will be an unavoidable variation in the 
quality of the resulting cements. 

'' With Portland cement this is different. The raw 
materials are practically pure, and after experiments 
have given the proportions of mixing and the subse- 
quent methods of treatment, there is no excuse for any 
irregularity in the results. 

*' This uniformity in results is the one great point to 
be worked for in cement making. It can only be ac- 
complished by the exercise of the greatest care in the 
selection and treatment of the raw materials. In the 
process of making there are some radical differences 
between natural and Portland cements. In the cal- 
cination the natural cements require a temperature 
but little above that required for lime burning, while 
the, Portland cements require a temperature just short 
of that required for vitrification. The mixing, grind- 
ing, etc., all increase the cost of the Portland until at 
last the finished product brings about $3 per barrel on 
the market, while the natural cement sells for 50 cents. 

** True economy in the choice of cements consists in 



using the one best adapted for the work in hand. 
When the work is such as to justify the increased ex- 
pense on account of required durability or strength, 
then the best Portlands should be used. But on less 
important work or masonry of a cheaper character, the 
natural cements should be used. Nothing has done 
more to improve the character of all masonry work 
during the last twenty-five years than the cheapness 
and excellency of these light-burned natural cements." 
The author then presents interesting historical data 
relating to the uses and manufacture of cements, the 
processes relating thereto, the machinery employed, 
the various tests of oeinent, abstracts from specifica- 
tions, directions for using cements in various kinds of 
works, making of concrete for roads and foundations, 
cement sidewalks and pavements, etc. The practical 
information contained in this work is of rare value. 



A NEW GASOLINE MOTOR FOB BOATS AND LAUNCHES. 
A motor which can be started without turning the 
fly wheel by hand, by simply using the reverse lever» 
and which may be handled the same as a steam en- 
gine, without requiring a boiler, feed pump, etc., is 
shown in the accompanying illustration. It has been 
recently brought out at the Wolverine Motor Works, 
Grand Rapids, Mich. These motors are perfectly bal- 
anced, the cranks being directly opposite each other, 
and one going down as the other goes up, permitting 
them to be run at a very high speed without jarring 
the boat. There is no gearing on the engine or pro- 
peller shaft to make a noise, and the engine can be 
reversed by simply moving one lever. It is free from 
any possibility of fire or explosion, requires no licensed 
engineer or pilot, and can be operated by any one, 
man or woman, after an hour's instruction, or from 
the printed directions. It can be run slow or fast by 
the use of the throttle lever. Preferably the common 
solid propeller wheel is employed, made in one piece, 
rigidly connected to the propeller shaft, the latter be- 
ing rigidly connected to the crank shaft of the motor. 




WOLVEBINE DOUBLE CTLINDEB MABINE MOTOB. 

It is claimed that this motor is not only one of the 
simplest to operate, but that it embodies more valua- 
ble features than it has heretofore been considered 
possible to combine in a gas engine. 

m *9 * m V^ 

Some Vestigial Structures In ITlaii. >- 

BY W. B. ROTZBLL, M.D., NARBERTH, PA. 

The term vestigial is used in anatomy as being more 
convenient in describing those parts generally known 
as rudimentary, abortive, atrophied, or useless. There 
are many vestigial structures in man, and an attempt 
to more than mention some of the most interesting of 
them would far exceed the limits of this article. 

The appendix vermiformis is a vestigial structure, 
and, like all such structures, has no function to perform 
in the organism. "Not only is it useless," says Dar- 
win (Descent of Man, New York, page 21), *'but it is 
sometimes the cause of death." 

The vermiform appendix is, doubtless, the remains 
of the much elongated caecum that is fojand in the ma- 
jority of the herbivorous mammals. Tli« usefulness of 
the tonsils is also doubtful. They are, as we all know, 
frequently the seat of disease, and after removal the 
individual realizes no inconvenience from the loss. 
Of what utility are the cervical auricles that occasioh- 
ally occur in man, or the supernumerary legs, fingers, 
and toes, as well as all the other abnormalities that 
frequently occur ? 

Among the lower animals there are numerous in- 
stances of useless organs, such as the clavicle of the cat, 
the teeth of a whale, or the sting of a bee or wasp, 
which when used, as a rule, causes the death of its 
owner. Referring to insects. Professor Graber (Die 
Insecten, Munich) says: "There are also numerous 
structures and organs which may, with absolute cer- 
tainty, be pointed to as perfectly useless." "But seeing 
that so enormous a number of specific peculiarities are 
in the same predicament, it surely becomes the reverse 
of reasonable so to pin our faith to natural selection as 
to conclude that all these peculiarities must be useful, 



whether or ncrt we can perceive their utility. For by 
doing this we are but reasoning in a circle. The only 
evidence we have of natural selection is furnished by 
the observed utility of innumerable structures and in- 
stincts which, for the most part, are generic, family, or 
higher order of taxonomic value. Therefore, unless 
we reason in a circle, it is not competent to argue that 
the apparently useless structures and instincts of spe- 
cific value are due to some kind of utility which we 
are unable to perceive." 

The third molars, or wisdom teeth, arebecoming ves- 
tigial in civilized man. These teeth are now, as a rule, 
the last to come and the first to disappear ; they are 
smaller and more variable than the other molars and 
have only two separate fangs. 

The body of adult man is always more or less cov- 
ered with hair; this hair is the remains of the more ex- 
tensive hairy covering possessed by his ancestors. 
An interesting fact in relation to this hairy covering 
is that the hair on the arm and forearm is directed 
toward the elbow — a characteristic which occurs only 
in the anthropoid apes and the American monkeys. 
The explanation of this has been given by Wallace 
(Natural Selection and Tropical Nature, London, page 
194), who states that the orang, when resting, holds its 
long arms upward over its head, so that the rain flows 
down both the arm and forearm to the longhair which 
meets at the elbow. In accordance with this principle, 
the hair is always longer or more dense along the 
spine, often rising into a crest of hair or bristles on 
the ridge of the back. In the entire series of the 
mammalia, from the monotremata to the quadrumana, 
this character is very prominent. 

It is a well known fact in embr^^ology, that at about 
the sixth month the human foetus is frequently covered 
with rather long dark hair over the entire body, ex- 
cept the soles of the feet and the palms of the hands. 
This covering of hair is shed before birth, and so it is 
apparently useless'except as being an evidence of evo- 
lution. 

Other vestigial structures are the muscles of the ex- 
ternal ear, and the panniculns carnosis. Subcutane- 
ous muscles by which a large number of the mammalia 
are able to freely move their skin, thus protecting 
themselves from insects. The plica semilunaris, or 
nictitating membrane, the semitransparent eyelid, is 
rudimentary in man and other mammals, while in the 
other members of the vertebrata the function of this 
structure is to sweep over the external surface of the 
eye, apparently to keep the surface clear. 

The bones of man present such vestigial peculiarities 
as the supracondyloid foramen, which occasionally oc- 
curs; it is normal in the lower qnadrumana. 
^ There is also the intercondyloid foramen, 
^™*^ which occurs in man and the anthropoid 
apes, but is not constant in either. These 
peculiarities are found to be more common in the 
bones of the ancient aces of mankind, and also in 
some savage races. 

The anatomy of man presents a large number of 
vestigial structures, each of which throws aome light 
on the long line of his ancestral history, and that can 
only be accounted for as explained by evolution.— 
Abstracts from the Hahnemannian Monthly. 



Flsli and Game lianrs. 

Here is a summary of the law of New York State 
relative thereto, as revised and amended by the last 
legislature : 

Fish.— Polluting streams or taking fish by drawing 
off water or by dynamite, or taken from a stream to 
stock a private pond or stream prohibited. No fish- 
ing through the ice in waters inhabited by trout or 
salmon. 

Trout.— Open season from April 16 to August 31, with 
6 inch limit. 

Salmon, Trout, and Landlocked Salmon. — Open 
season from May 1 to September 30. 

Bass. — Open season from May 30 to December 31. 
Bass 8 inch limit. 

Pickerel, Pike and Wall-eyed Pike. — Shall not be 
fished for, caught, killed or possessed, except from 
May 1 to January 31, except as provided in section 141 
of the game laws. 

Deer.— Open season August 16 to October 31. Limit, 
two deer to each person. 

Squirrels, Hares, and Rabbits.— Open season from 
September 1 to November 30. Ferrets prohibited. 

Birds and Wild Fowl. — Web-footed wild fowl, open 
season from September 1 to April 30. Quail, open 
season November and December. Woodcock and 
grouse, open season from August 16 to December 31. 
Plover, snipe, and English snipe shall not be shot 
or possessed during May, June, Jnly, or August. 
Snaring, netting, or trapping of game birds prohi- 
bited. 

As to private parks or grounds, the law is not 
changed from last year. 

Dealers may have game or birds in possession out of 
season provided that they can show the same was 
shipped to them from a point over 300 miles from the 
borders of this State. 
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OBAND SALOON OF THE STEAMEB ST. LOUIS. 
In our last number we ^ave a photographic repre- 
eentation of the new steamer St. Louis, as she ap- 
peared when steamina: through the harbor of New 
York. Her arrival at Southampton is to be the occa- 
sion of public demonstrations, as the harbinger of in- 
creasing commerce between the old and new world. 
We present herewith 
a photographic in- 
terior view of the 
grand saloon of the 
ship, specially taken 
for the Scientific 
American. Prob- 
ably no passenger 
vessel in the world 
can boast of a more 
elegant or spacious 
apartment. It is 110 
feet long and 50 feet 
wide, surmounted by 
a beautiful dome, 
steel framed, set 
with ornamental 
glass, through which 
a flood of light illu- 
minates every part 
of the saloon. Here 
are located the din- 
ing tables, and so 
generous are the ac- 
commodations that 
the entire corps of 
first cabin passen- 
gers, 350 in number, 
can be seated at one 
time. 

The saloon is situ- 
ated in the middle of 
the ship, so there is 
a comparative ab- 
sence of motion. 
Slender, graceful 
columns support the 
dome. Nearly all 
the available space 
in the saloon not oc- 
cupied by woodwork is filled with paneling. The 
dome contains on the after end two allegorical panels, 
broken by a separate seated figure of Neptune. At 
the base of the dome, on the two sides, there is a series 
of small panels which repeat figures of harp and 
viol players. At the forward end of the dome is a splen- 
did pipe organ, which is actuated by electricity, both 
as regards the key mechanism and the blower. The 
base of the organ rests upon the shoulders of a mer- 
maid. The organ was built by Jardine & Company, 
of New York. The walls of the saloon are broken into 
alcoves, which are filled 
with fish, fowl, and flesh 
panels. The prevailing 
wood is Mexican ma- 
hogany, and the upholst- 
ery is done in a bluish- 
green plush. 

The drawing roo^n and 
the social hall are equally 
effective, the drawing 
room having silk tapestry 
and silk paneled walls. 
The tone of the room is 
yellow. The library is one 
of the most charming 
rooms on the steamer, the 
prevailing color being 
sepia. The citizens of St. 
Louis presented the vessel 
with a noble collection of 
books, representing the 
most famous authors. The 
smoking room has a very 
rich effect, the woodwork 
being dark mahogany and 
the upholstery being in 
leather. The decorations 
refer to the Bacchic origin 
of wine and the Indian 
origin of tobacco. The 
staterooms are all hand- 
somely decorated, and 
have air-tilled mattresses, 
intended to serve as life- 
preservers in time of need. 

The general scheme of 
decoration was designed 
by Messrs. Furness & 

Evans, architects, and was executed by the American 
Line under the immediate direction of Mr. Furness. 

It is expected that the sister ship St. Paul will be 
ready to sail in September. 



A Neiv Insulator. 

M. Gentzch prepares an electric insulating material 
in the following manner : He heats resinous sub 
stances, such as ozokerite, amber and asphalt, in a re- 
tort, at a temperature of 400° C, until the condensa- 
ble or gaseous volatile products are liberated. There- 
suit is a black residue, having, when cold, the consist- 



ORAND SALOON OF THE STEAMER ST. LOTJIS. 



ency of wax or dry resin, and capable of being used 
either alone or in conjunction with gutta percha, other 
resins, mineral powders or with sulphur, as a cable in- 
sulator. The material, it is said, has suflBcient plas- 
ticity to lend itself readily to the turnings and twist 
ings to which the wires of cables are generally sub- 
jected." The proportions of the raw substances used 
should be preferably ozokerite, 50 parts ; yellow am- 
ber, 45 parts ; and asphalt, 5 parts. 



Thb Diameter of Neptune.— With the Lick tele- 




The pepsin sold in chemists' shops is prepared from 
the gastric juice of the hog's stomach. 



TORPEDO BOAT FOR THE WAR SHIP MAINE. 



scope and an eyepiece magnifying 1,000 diameters. 
Prof. Barnard finds the mean angular diameter of 
Neptune, when reduced to the mean distance from sun 
30 0551, to be 2*433'. This corresponds to an actual 
diameter of 32,900 miles, which is from two to four 
thousand miles less than that- stated in most of our 
text books. — Astronomical Journal, No. 342. 



TOSPEDO BOAT FOB THE WAB SHIP MAINE. 
The recent war between China and Japan has shown 
the great value of the torpedo boat. English naval 
constructors and shipbuilders are now devoting their 
energies to the designing of other boats to destroy 
torpedo boats. The defense which the small torpedo 
boats can make is small when pursued or compelled to 

fight, but what Mr. 
J. I. Thorny croft 
says of torpedo boat 
destroyers is also 
true of torpedo 
boats: " The real 
protection of the 
vessel is its speed, 
which enables it to 
reduce within a very 
short period the 
time it is under fire." 
The United States 
navy is deficient in 
the matter of tor- 
pedo boats, so that 
the coming test of 
one of the torpedo 
boats of the cruiser 
Maine will be looked 
forward to with in- 
terest. 

We illustrated the 
construction of these 
boats in our issue of 
Jaimary 5, 1895, and 
we now give a view 
of one of them which 
has recently been 
completed, lying off 
one of the docks at 
the New York Navy 
Yard. It is hoped 
that the speed will 
be about 18 knots 
per hour. 

The weight of the 
vessel without water 
in the boilers is 28,- 
450 pounds. The 
torpedo boats for the Maine are technically of the 
third class. The boats are built as light as possible, 
so that they can be easily hoisted on board the large 
vessels. The torpedo boats will be operated entirely 
from the men-of-war as regards supplies, only a ton of 
coal at most being carried. The general dimensions of 
the boats are as follows : Length over all, 61 ft. 8 in.; 
length on load water line, 58 ft. 6 in.; beam at water 
line, 9 ft. 1^4 in.; freeboard, 2 ft. 5 in.; mean draught, 
2 ft. 2 in.; extreme draught, 3 ft. 4 in. Six watertight 
transverse bulkheads give seven watertight compart- 
ments. The general dis- 
position of parts includes 
an open cockpit aft. Into 
this the rudder head en- 
ters, so that the boat can 
be steered from this cock- 
pit if tte conning tower 
has to be deserted. For- 
ward of the cockpit comes 
the engine room, with a 
quadruple expansion en- 
gine. Forward of the en- 
gine comes the boiler room 
arrang ed for forced 
draught by the closed fire 
room system. The boilers 
are the Mosher tubulous 
boiler. Next to the boiler 
room comes another open 
cockpit, forward of which 
is the conning tower, 
which contains a steering 
wheel mounted on a half 
bulkhead. In the bows is 
placed the torpedo tube 
for discharging a White- 
head torpedo. In the ex- 
treme bow and also under 
the stern cockpit are trim- 
ming tanks. On deck aft 
is to be mounted a one- 
pounder rapid-firing gun, 
whose ammunition is car- 
ried in a magazine just aft 
of the engine room. 

Along each side of the 
boat are coal bunkers, 
which, as far as their di- 
minutive size permits, may be considered protective. 
Four heavy eyes are riveted to the sides along the 
waist, by which the boat is to be hoisted bodily out of 
the water. The mast of the Maine carries a large steel 
boom, from whose end the tackle for hoisting the tor- 
pedo boats will be worked, the boats being taken in on 
deck by a steam winch. Cradles are to be provided 
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for them to rest in. The torpedoes will be carried by 
the Maine, the torpedo boat being able to carry only a 
single one at a time, which will rest in her tube. The 
role of action will simply be to get under way with the 
torpedo ready, then to approach the enemy as close as 
possible, to discharge the torpedo and run. Her side 
plates in places are but /, of an inch thick, so that she 
will be practically unprotected. 

The crew includes the commander, engineer, fire- 
men and two sailors. The Whitehead torpedo, which 
is used, weighs rather more than 2,100 pounds, so that 
stability as well as a measure of protection to the ma- 
chinery is secured by placing the weights as low as 
possible. Thus the engine cranks in their stroke work 
down between the frames almost to the bottom of the 
vessel. 

The results of calculations for stability are as fol- 
lows : At nominal condition, ready for service, with 
ammunition, torpedo and crew of five men on board : 

Metacentric height(f eet) 1*55 

Augle of heel at maximum stability (degrees) 43 

Righting moment at maximum stability (ft. lb.) 27,135 

Angle of vanishing stability (degrees) 89 

In peace the boats will be used as dispatch boats, 
and will be undoubtedly very serviceable. 



THE LITTLE KOODOO ANTELOPE IN THE BEBLIN 

ZOOLOGICAL GARDEN. 
Since the closing of the Soudan by the marauding 



Baldness. 

The cause of baldness in man is said by Dr. Leslie 
Phillips to be the fact that he cuts his hair. He says : 
"In men the hair is habitually cut short from child- 
hood, while in women the converse is almost univer- 
sally true. In boyhood and manhood, by clipping or 
cutting the hair, we remove the gentle traction on the 
bulb and follicle which the natural weight of the hair 
exercises, and which constitutes the essential and natu- 
ral stimulus necessary to secure due innervation and 
vascular supply to the hair- producing structures. Loss 
of vigor, and finally more or less pronounced atrophy, 
is the inexorable result, modified or delayed, it may be, 
by collateral circumstances, predispositions, or condi- 
tions." Dr. Phillips warns the "new woman" against 
wearing her hair short. Almost every theory has 
some defect, and we might ask Dr. Phillips why men 
who clip their beard or shave for a long time do not 
get bald on their chins ?— Medical Record. 



IJp-to-Date Pliotograplis. 

Being photographed nowadays is an elaborate pro- 
cess. Heretofore, when a woman wanted her photo- 
graph taken, she went to the studio and arranged 
about the size of the picture and the number she 
wanted. She gave a reassuring touch to her hair, sat 
down before the camera, turned her head a little to 
the right or to the left, as the artist desired, and, 
clamped on either temple, gazed fixedly, insipidly or 



room, form a charming contrast with her rich brocade 
gown and beaming face. The scant puffed sleeves set 
off the rounded arms, the curve of the wrist, the hand 
that grasps the wheel is like a rare old painting, and 
the undulating outlines of the figure are suggested, 
not revealed, by the prim folds of the flowered silk 
frock. 

These latter day photographs are like paintings, and 
are likely never to grow old fashioned. They have the 
charm that distinguishes the portrait painters of the 
old English school ; a charm that custom will not stale. 
They will not become out of date and grotesque, like 
the photographs of twenty years ago, found jn family 
albums. In those days a woman was hired to put the 
lights in the eyes, color the cheeks, and paint the rib- 
bon bows and artificial flowers of the ladies and the 
gay neckties and buttonhole bouquets of the gentle- 
men. The new photographs, be it a hundred years 
hence, always will be things of beauty, no matter what 
evolutions, contractions, or diminutions may befall 
woman's dress. — N. Y. Sun. 



Tlie Railroad Kidney. 

This complaint is now recognized by medical men. 
It is caused by an artiflcial stoppage of the pores of 
the skin, the dirt of the railroads being responsible 
for such stoppage. If any person will examine his 
hand after riding for two or three hours in a train— 
and this is especially true if he be perspiring— he will 
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excursions of the Mahdists, the trade in the exporta- 
tion of African animals has suffered greatly, so that 
living giraffes are now counted among the most 
costly rarities in zoological gardens ; but recently Mr. 
Menges, the dealer in animals, penetrated into that 
almost unknown region, Somauli, under the guidance 
of a native hunter. His discoveries tend to show that 
there is a marked difference between the animals of 
this region and those of the other parts of the Dark 
Continent. This difference is illustrated by our en- 
graving, which shows a dwarf of the beautiful Koodoo 
antelope, which were so numerous on the steppes of 
Eastern Africa before the invasion of the devastating 
murrain. The little Koodoo antelopes differ from the 
larger species in the coloring of the body, which is 
grayer, with more light bands, and in the absence of 
the tuft of hair from the throat. They live on the 
banks of the rivers that flow into the Indian Ocean, 
going south as far as Tana, and west as far as Lake 
Baringo, preferring the thick, thorny bushes on the 
overhanging banks of the rivers and brooks. 
Here they live in small families, which are led by a 
buck that is generally dark colored. Our engraving 
shows a young male in two characteristic positions. 
The horns of the full-grown animal, which are shown, 
are very similar to those of the large Koodoo antelope. 
— Illustrirte Zeitung. 



otherwise, at a spot on the wall. Now the subject's 
" possibilities " are studied in detail. Nothing is left 
to accident. The fashionable woman carries her va- 
rious gowns to the studio with her, and tries them on, 
each in turn, that the artist may decide which suits 
her best. She pays |50 for the photographs. 

Her hair is arranged by skillful hands in differ- 
ent ways, that a style of coiffure may be chosen which 
will be appropriate, not only to the contour of her face 
and head, but to the environments of the picture. The 
subject's hands and arms are criticised, likewise her 
throat and neck, to see whether a severe high costume 
or an evening gown shall be used. The topics of 
backgrounds and accessories are discussed. 

All of these tinted carbon photographs are taken 
full length. May be the subject will pose as a dame 
of the First Empire, with skimpy satin gown, elabor- 
ate coiffure, jeweled girdle, fan, and vinaigrette. Per- 
haps she stands half turned about, with her back to 
the spectator, and her pure profile deftly brought out 
on a dark velvet curtain. All women would not look 
charming in such a position. The artist knows whom 
to choose, and the subject will wonder at her own 
beauty when she sees the picture. 

A willful coquettish girl is posed as a modern Priscilla. 
The quaint spinning wheel and high backed chair, 
the small paned window at the back of the colonial 



find his hand is dirty. But a closer examination will 
show the existence of a fine grime, the particles of 
which, so soon as the perspiration ceases, act as minute 
corks, stopping up the orifices of the pores. How 
deeply this grime works into the skin is shown by 
the fact that after a railroad trip one washes one's 
hands and face two or three times before they become 
clean. It is this grime which produces railroad kid- 
ney. Of course it is not to be supposed that an ordi- 
narily healthy person will contract this disease in any 
trip of a day or two. But where a person is already a 
sufferer from chronic disease of the kidneys, it is possi- 
ble that a week on railroad trains would aggravate his 
malady to an appreciable extent. 



Deep Sea Tliermometcrs. 

Thermometers made for taking the temperature in 
moderately deep waters have the tube incased in a cop- 
per cylinder, to protect it from inquisitive fishes and 
from contact with rocks ; there is a ring at the bottom 
to which sufficient weights may be attached to sink it 
readily. The cylinder has a long, narrow door in 
front of the scale, which may be opened for the 
reading; and this door closes wfth joints so tight that 
the cylinder brings up the water from the bottom 
with its temperature practically unchanged by the 
waters through which it passes. 
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The Depths of Coal Mines. 

M. Grousset's proposal to sink a shaft 1,500 m. in 
depth has attracted general attention to the depths of 
existing mines. Some American technical journals 
claim that there is a copper mine in Michigjan with a 
shaft 1,972 m. in depth. M. Haton de la Goupilliere, 
director of the Paris School of Mines, has been inter- 
viewed on the subject by a correspondent of La Nature, 
to whom he gave some interesting details. From the 
data in his possession he found the greatest depths of 
mine shafts did not exceed 1,200 m. Beyond that it 
was only a question of bore holes. M. L. Poussigue, 
director of the Ronchamp Mines, in the Haute Saone, 
has made inquiries as to what were the greatest depths 
attained in Europe. In Bohemia, at Pibram, he 
found the Marie shaft with a depth of 1,130 m., the 
Adalbert shaft with the same depth, and the Franz 
Joseph with exactly 1,000 m. The Sainte-Henriette 
shafts at Flenu, near Mons, Belgium, are said to hold 
the record, with a depth of 1,200 m. Between 1,000 m. 
and 1,200 m. the temperature of the rock was 45 de- 
grees; thanks to good ventilation, the atmosphere of 
the pit at that depth was successfully lowered to 20 
degrees, although even at that temperature continuous 
work was trying. 

^ I ■ > » 

A DRAWING OF SUN SPOTS. 

To the Editor of the Scientific American : 

I take the liberty of sending you a drawing of the 
sun as observed by me, May 19, 5 P. M., with a 3 inch 
instrument, power one hundred. The two large spots 
are fine specimens of typical sun spot 
phenomena, while the faculse about 
the developing spots at the edge of 
the disk seem to afford good examples 
of the first stages of sun spot develop- 
ment. L. H. Horner. 
Springfield, Mass., May 20, 1895. 



The Jfleccan PUerlms** 

The Mohammedan pilgrimage to Mecca is a unique 
custom in the religious history of the world. Not- 
withstanding the inroads of civilization upon the 
Orient, 100,000 human beings still undergo the great- 
est privations in order to kiss the famous black stone 
which forms part of the sharp angle of the Meccan 
temple. The benefits of the pilgrimage are great, for 
the sins of every pilgrim, no matter how dark they 
may have been, are forgiven by the Almighty, and the 
supplications of the pilgrim on behalf of otiiers are 
accepted by God. Such was the teaching of the 
Prophet. 

As soon as the pilgrim reaches the last stage near 
the sacred city he inakes two prostrations in prayer, 
and divests himself of his worldly raiment. Then he 
assumes the pilgrim's sacred robe, and sets his heart 
on Mecca. 

The sacred garment called the Ihram consists of two 
seamless wrappers ; one is wrapped round the waist 
and the other is thrown loosely over the shoulders. 
The pilgrim's head is left uncovered. After he has 
assumed the pilgrim's garb he must not anoint his 
head, or shave any part of his body, or pare his nails. 
Having entered upon the pilgrimage, he faces Mecca 
with the devout intention of making the journey to 
the sacred shrine. Lifting his hands heavenward he 
cries: *'0 God, I purpose making this pilgrimage. 
May the service be easy to me. Accept it from me I" 
Then, as he proceeds on his journey, he sings the 
sacred pilgrim song known as the Talbya, which 



Telcgraplilus l¥lthout l¥lres. 

Professor A. E. Dolbear, in the Elec- 
trical Engineer, says : The increasing 
interest in the attempts to telegraph 
without wires both here and abroad 
makes it worth while to make mention 
of some facts which have been forgot- 
ten or ignored, and I venture to point 
out that the method which has lately 
been employed so successfully in Eng- 
land for telegraphing across a sheet of 
water between three and four miles 
wide with no connecting cable was 
fully described by Professor John 
Trowbridge, of Harvard University, in 
1880. He made his original researches 
between the Observatory in Cam- 
bridge and the city of Boston, be- 
tween which is a time signal wire hav- 
ing the circuit broken by clock once a 
second. He found he could hear the 
clock beats a mile away from the line 
by connecting a telephone to a wire 
five or six hundied feet long and 
grounding their ends parallel with the 
circuit. 

His experiments and conclusions are 
detailed in a paper given before the 
American Academy of Arts and Sci- 
ences and are published in their Pro- 
ceedings for 1880. How completely he 
covered this ground of doing telegraphic work by 
means of earth conduction will be seen by the follow- 
ing quotations from those Proceedings : 

*' The theoretical possibility of telegraphing across 
large bodies of water is evident from this survey which 
I have undertaken. 

*' Theoretically, however, it is possible to telegraph 
across the Atlantic Ocean without a cable. Powerful 
dynamo-electric machines could be placed at some 
point in Nova Scotia, having one end of their circuit 
grounded near them and the other end grounded in 
Florida, the conducting wire consisting of a wire of 
great conductivity and being carefully insulated from 
the earth except at the two grounds. By exploring 
the coast of France, two points on two surfaces not at 
the same potential could be found, and by means of a 
telephone of low resistance the Morse signals sent from 
Nova Scotia to Florida would be heard in France." 

This is precisely what is being done in England, car- 
rying out Trowbridge's method. In the various de 
scriptionsof methods and operations which I have seen 
there is no mention of the work of Trowbridge, and 
whatever merit and utility there may be in this 
method of doing telegraph work belongs to him. Short- 
ly after the publication of the paper from which I have 
quoted. Dr. Edward Everett Hale wrote a short story 
for the Atlantic Monthly in which these earth sheet 
currents played an important part. Beyond that I 
have never seen mention of the discovery, for it was a 
discovery, and an important one too, that slight cur- 
rents could be detected at relatively great distances 
from their source by means of a telephone connected 
to the ground. 




SUN SPOTS. 

begins with the pilgrim's cry, '* Labbaika I" It runs 
thus : 

I stand up for Thy service, O God, I stand up I 
I stand upl There is no partner with Theel I stand up! 
Verily Thine is the praisel The blessing 1 And the Kingdom I 
There is no partner with Th6e, O my God 1 

When he reaches Mecca he bathes himself and then 
proceeds to the temple and kisses the black stone. 
He then encompasses the temple seven times; three 
times at a quick step or run, four times at a slow pace. 
And each time as he passes around he touches the cor- 
ner of the temple and kisses the black stone. Being 
spiritually refreshed, he runs to the top of the little 
Mount Safa, and, on reaching the summit of the 
mount, he turns toward the temple at a distance and 
cries : " Surely God hath aided his servant the Pro- 
phet and hath put I0 flight the armies of the infidel 
with His own power!" He then nans from the top of 
Safa to the summit of the Mount Marwah, and this he 
does seven times. It is an exercise which tries the 
energy of even the youthful pilgrim, while the white 
haired pilgrim pufifs and blows beneath the excessive 
weight of his religious devotions. 

Upon the seventh day of the pilgrimage the crowd 
of pilgrims assemble in the great mosque, and at 
2 o'clock in the afternoon listen to an Arabic sermon 
which sets forth the excellences of the " Haj j," as the 
pilgrimage is called. 

On the following day he visits the little valley of 
Mina, or the " wished for" valley, which Adam longed 
for when he was turned out of Eden. The next day, 
after morning prayer, the pilgrim ascends Mount Ara- 

* Thomas P. Hushes in the New York Snn. 



fat, or the "Mount of Recognition," about twelve 
miles from Mecca. It was in this place that our first 
parents, Adam and Eve, forfeited heaven, and were 
deprived of their primeval purity for eating wheat. 
The temptation over, the serpent escaped to Ispahan, 
the devil to Seistan, and Adam to Ceylon. Mother 
Eve remained at Arafat, but after wandering many 
years Adam found his wife on this ''Mountain of 
Mercy," and hence it became known as ** Arafat," or 
the "Mount of Recognition." 

The next day is the tenth and is known as the "Day 
of Sacrifice,'^ and as such is celebrated throughout the 
whole Mohammedan world. The historian .Gibbon 
wrote of Islam as a religion without a priest and with- 
out a sacrifice, a strange error for so accurate a writer. 
Throughout the whole world this day of sacrifice is 
observed, and especially at Mecca. 

Rising early in the morning, the pilgrim says his 
prayers and then casts stones at three pillars known as 
the three devils, the first of which is the "great devil." 
Holding the pebble between the thumb and fourth fin- 
ger of the right hand, he throws it at a distance of not 
less than fifteen feet and cries, " This I do in hatred of 
the devil." It is said this ceremony was performed by 
Father Abraham. 

Having stoned the devil, the pilgrim then proceeds 
to perform the sacrifice. The victim may be a sheep, 
or a goat, or a cow, or a camel, according to the means 
of the pilgrim. Placing its head toward the sacred 
stone, its forelegs being bandaged together, the pilgrim 
stands on the right side of his victim and plunges the 
knife into its throat with great force 
and cries with a loud voice : " Allahu 
akbar" — " God is most great I Accept 
of this sacrifice, O God I" 

The ceremony of sacrifice concludes 
the Meccan pilgrimage, and the up- 
grim then gets himself shaved and bis 
nails pared, and the pilgrim robe is 
removed. The three days following 
are well earned days of rest. They 
are known as the "days of drying up 
of the blood of the sacrifice." Before 
he leaves Mecca the devout pilgrim 
should once more kiss the black stone 
and throw stones at the devil. He 
should also drink a cup of water from 
the Zamzam well, the very well from 
which Hagar drank when she ran 
away from home with her son Ishmael. 
The pilgrimage to Mecca is known 
as the '' Hajj " and the pilgrim as a 
Haaji. A visit to Mecca at any other 
time is called the Umrah. If a Moslem 
possesses the means of performing the 
pilgrimage once in his lifetime and 
omits to do so, it is a mortal sin, and 
he places himself beyond the possi- 
bility of redemption. This doubtless 
accounts for the popularity of the 
undertaking. 

**He who makes a pilgrimage for 
God's sake shall return as pure from 
sin as the day on which he was born. 
Verily the pilgrimage doth put away 
poverty and sin just as the fire of a 
forge removes dross. The reward of 
pilgrimage is Paradise." Such are the 
words of the Prophet of Arabia. 
The first account in English of the 
visit of a European to Mecca is that of Lodovico Bar- 
tema, an Italian gentleman, who made the pilgrimage 
in 1503. Only five Englishmen are known to have 
witnessed the ceremony at Mecca : Joseph Pitts, of 
Exeter, in 1678 ; Burckhardt, the Oriental traveler, in 
1814; Richard Burton, of the Bombay army, in 1H53; 
Dr. Bicknell, in 1862 ; and Mr. Keane, a petty officer of 
a steamship, in 1880. The narratives of each of these 
pilgrims have been published. 

The Meccan pilgrimage was a compromise with Ara- 
bian idolatry, and no Moslem writer has ever yet at- 
tempted to give a spiritual explanation of its ceremo- 
nies. It is one of the most curious circumstances in 
the history of religion that the superstitious and silly 
custom of the Meccan pilgrimage should be grafted on 
to a religion which is monotheistic in its principles 
and iconoclastic in its practices. The spectacle of the 
Moslem world bowing in the direction of a black stone 
while it worships the one true God stamps the relig- 
ion of the Prophet of Arabia as one of compromise. 



Fifty Thousand Truants. 

The Board of Education of New York City has received 
a summary of the school census recently taken by the 
police. According to this report there are 168,020 male 
and 171,736 female school children in this city. The 
table shows there are 50,069 truants, which means an 
expenditure of between $5,000,000 and $6,000,000 for 
new schools before these delinquents can be taken care 
of. There is now $6,500,000 available for the erection 
of new school buildings and it is estimated that twenty- 
five of them will be required. 
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A Sectional Steamboat. 

Everybody knows the ingenuity^ with which the 
French inake preparations for new requirements 
in their military expeditions, an ingenuity which re- 
sembles closely that which the Americans display in 
their engineering operations for civil purposes. At 
present the only military enterprise occupying French 
attention is the establishment of its influence in Mada- 
gascar, and Le Genie Civil describes some curious de- 
vices which have been invented for the invasion of 
that country. The capital of Madagascar, Tananarivo, 
is situated among the mountains of the interior, and 
is inaccessible, except by footpaths, the government 
having always prohibited the construction of roads by 
which artillery could be brought against the citj\ 
French armies are, however, not deterred by such 
trifling difficulties, and a campaign against Tananarivo 
has been carefully planned. As there are no roads, a 
river, the Ikonpa, which extends from the sea to the foot 
of the mountains, just below Tananarivo, is to be used 
as a road. This river is very shallow and obstructed by 
sand bars, and the problem is to construct vessels cap- 
able of navigating it. This problem has been solved, 
so far as the gunboats are concerned, by building eight 
compound boats, or rather rafts. Each of these boats 
is divided longitudinally into six compartments, each 
compartment being watertight and independent, so 
that it can float alone, while, in case of need, any num- 
ber of them can be bolted together, side by side. These 
separate compartments, or shells, are of galvanized 
steel and very light, so that they can be easily trans- 
ported overland, thrown into the water, and bolted 
together as they float. When in place, a deck is put 
over them, on which is placed, near the front, a small 
boiler of the locomotive type. To balance the weight 
of this, the engine is set near the rear end of the deck, 
and is connected directly to a light stern wheel, which 
serves for propulsion. An upper deck, on which are 
the pilot house, shields of steel plates for riflemen, and 
a light cannon, covers the whole extent of the lower 
deck. All the vulnerable parts of the craft are pro- 
tected from musketry by steel shields. The whole 
affair, with stores, crew, and armament, draws less 
than fifteen inches of water. To provide for passing 
sand bars, a powerful turbine pump is placed at the 
very front of the vessel, with a suction pipe which can 
be lowered as required to any distance less than one 
meter from the surface of the water. On reaching a 
sand bar this suction pipe is run out, and . the turbine 
set at work. The sand, mixed with water, is sucked 
out with great rapidity from in front of the craft and 
thrown, by a discharge pipe, to one side, and a passage 
through the bar is in this way soon made. — American 
Architect. 



A LIGHTNING PHOTOGRAPH. 
To the Editor of the Scientific American : 

I send you a photograph of lightning, which I made 
about 11 o'clock on the night of May 5, during one of 
the most remarkable electric storms ever witnessed in 
this section of the country. There were three distinct 
bolts of lightning at the same instant. One of them, 
after seeming to coil itself around one of the others, 
darted off to an electric light tower, which 
stands 150 feet high near the northeast 
corner of the square occupied by the 
buildings of the Institution for the Blind, 
located in this city, and seen in the fore- 
ground of the picture. 

I send this because I think it will be of 
interest to you and your readers. 

Geo. F. Townsend. 

Austin, Tex., May 13, 1895. 

^ i» » «t ^ 

American Diggers iii Greece. 

A gymnasium and other well paved 
buildings have been uncovered at Eretria, 
as well as three inscriptions, three heads, 
and some good architectural fragments. 
The excavation of the theater has been 
nearly completed. 

The excavations among the ancient 
Greek ruins at Eretria have been carried 
on some 3^ears by the American School of 
Classical Studies at Athens. The gym- 
nasium and other buildings which have 
been uncovered are probably part of the 
buildings on each side of the ancient 
street laid bare last year between the 
theater and the naval school of King 
Otho. 

When the houses found last year were 
cleared a floor of cement and pebbles was 
discovered about a yard below the sur- 
face. The well paved buildings mentioned by Mr. 
Peabody are doubtless of a similar construction. 



swindle. If any of our readers have knowledge of 
such payments, we should be glad if they would send 
us the particulars ; not for publication, but for private 
use in establishing the fact of such payments, with 
view to a remedy. 



A STRAW CBUSH HAT. 

The high hat of the crush variety is old, but the 
brilliant genius who surpassed the inventor of the 
starched necktie in contributing the opera hat to the 
world of male fashion stopped short at silk and did not 
venture to produce a crush Leghorn. Such we now 
illustrate — a Parisian production — uncompromising 
and hard in appearance as Captain Cuttle's tarpaulin, 





A STBAW CRUSH HAT. 

but which, placed beneath the arm, succumbs to pres- 
sure; which left carelessly in a chair may receive the 
avoirdupois of a careless sitter without injury to its 
anatomy. Like other things in the realm of fashion, 
it is a deception. The upper crown is straw and the 
brim is straw; the sides, ordinarily covered with the 
band, are wanting; the band is there, but there is no 
substratum of straw. Instead, there is a steel spiral 
spring, which forces up the crown and stretches 
the wide band or ribband tightly. The cut, with this 
description, explains the artifice. When pressed the 
spring yields and crown and brim come into the one 
plane. Released from pressure, the sides are forced 
out to their proper cylindrical contour as the crown 



A Cure for Colds. 

We are often told that while we may be able to cure 
consumption or pneumonia, yet we cannot cure a com- 
mon cold. We desire to state in this connection what 
we have often said before, that we have a very favorite 
remedy for all these cases. We have tried it in very 
many instances and with almost invariable success. 
The remedy to which we refer is phenacetine. So soon 
as the patient feels the premonitory symptoms of the 
cold let him take a hot footbath at bedtime, drink 




Sales of Patents. 

There are a number of concerns that purport to sell 
patents on commission, but in all cases, so far as we 
can learn, they induce patentees to pay them money in 
advance, on which the pretended sellers live, the 
patents never being sold. The trick is a barefaced 



A REMARKABLE LIGHTNING STROKE. 

freely of some warm drinks, and take five, seven and a 
half, or even ten grains of phenacetine. In a strong 
adult we do not hesitate to give the full dose of ten 
grains. The result is that the patient has a good 
night's sleep and awakens in the morning free from 
pain, while nearly all the symptoms of the cold have 
disappeared. Of course unusual care must be exercised 
during the day to prevent the body from becoming 
chilled.— Medical Compend. 



liessons of the China-Japanese War. 

An article in the Marine Rundschau upon the 
changes in warship building indicated as necessary by 
the events of the China-Japanese war, and especially 
of the battle of the Yalu, is most interesting. The 
writer has collated the various accounts of the events, 
and has had special information before him, and the 
table he gives of the damage inflicted upon the ships 
engaged, and more particularly upon those of the 
Chinese, illustrates the matter in full detail. A second 
table sums up the results of the detailed inquiry, and 
a third describes sundry improvements, mostly of a 
temporary kind, introduced by the Chinese them- 
selves, such as covering in the barbettes of the Ting- 
Yuen and Chen-Yuen with light plating as protection 
against rifle fire, and to shut out the smoke. The con- 
clusions of this writer are that armor protection is 
more than ever necessary ; including gun emplace- 
ments, fighting stations, auxiliary engines and also 
water torpedo rooms. He advocates a complete armor 
belt, with numerous watertight compartments, and the 
making an absolute certainty that these last shall be 
closed as well as all other openings through which 
water may come in. Finally, he questions the value 
of fighting masts. Philo McGiflfin, a graduate of our 
Naval Academy, who commanded the Chinese armor- 
clad at the battle of Yalu River, and who has returned 
to the United States, is reported as saying that the 
battle was a stubborn one, and was lost to the Chinese 
chiefly because they had no shells to use, but only 
solid shot. The Japanese, he said, were well supplied 
with shell, which did great execution. 

Captain McGiffin, in a recent letter on his experi- 
ences with the Chinese navy, writes : "A layman has 
no conception of the awful nature of battle in modern 
naval vessels. Even the cruisers have steel sides, and 
the air of the inclosed spaces is very conflned. The 
din made by the impact of heavy projectiles agair.st 
these metal sides is awful beyond description. I wore 
cotton in my ears, but, in spite of that, am still deaf 
from that cause. The engineers in the Chen-Yuen 
stuck to their work, even when the temperature of the 
engine rooms was above 200° F. The skin of their 
hands and arms was actually roasted off, and every 
man was blinded for life, the sight being actually 
seared out. Late in the action, after my hair had 
been burned off and my eyes so impaired by injected 
blood that I could only see out of one of them, and 
then only by lifting the lid with my flngers, I was de- 
sirous of seeing how the enemy was delivering his fire. 
As I groped my way around the protected deck, a 
hundred pound shell pierced the armor about eighteen 
inches in front of my hand. In a second, my hand 
touching the steel was so burnt that part of the skin 
was left upon the armor. That shows how intense is 
the heat engendered by the impact of a shot, and how 
rapidly the steel conducts that heat. One shell struck 
an open gun shield of the Chen Yuen early in the 
action, and, glancing thence, passed through the open 
port. Seven gunners were killed and fifteen wounded 
by that shot. Early in the fight the Maxim gun in our 
foretop was silenced. The holes pierced by a shell 
could be seen from the deck. After the fight we found 
the officer and men on duty there all 
dead and frightfully mangled. That one 
shell had wrought the havoc. The de- 
tonations of the heavy cannon and the 
impact of hostile projectiles produce con- 
cussions that actually rend the clothing 
off. The Chinese sailors deserve all 
credit for their courage and obedience 
in that action. No duty was too difficult 
or dangerous. When the Chen Yuen's 
forecastle was ablaze from Jap shells, I 
ordered several officers to cross the shell- 
swept place to tight the flre. They 
shirked that duty, but when I called 
upon the men to volunteer to follow me, 
they did it promptly, and the ship was 
saved. It was while on this duty that a 
shell, passing between my legs, threw ine 
aloft and let me down upon the deck 
with such violence that I became uncon- 
scious, and was out of the fight. All of 
the officers, however, were not cowards. 
On my ship were several who had been 
educated in this country, and they were 
as brave and devoted as men could be. 
Others, however, were in the safest place 
they could find amidships." 

»-•-• 

A Soap for Cleaning Silk. 

A soap for this purpose is made by 
heating 1 pound cocoanut oil to 96° F.^ 
adding % pound caustic soda, and mixing thoroughly. 
Then heat J^ pound white Venetian turpentine, add to 
the soap, and again mix thoroughly. The mixture is 
covered and left for four hours, then heated again, and 
1 pound of ox gall is added to It and well stirred. Next, 
pulverize some perfectly dry, good curd soap and add 
it to the gall soap in sufficient quantity to make it 
solid — 1 or 2 pounds of curd soap wiH be needed. 
When cold, the mass should be pressed into cake& 
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Economy to ibe Consumer of tlie Incandescent 
Gas Burner. 

BY PRESIDENT HENRY MORTON, PH.D. 

During the meeting of the Western Gas Association 
held in Pittsburg May 15, 16, and 17, a paper was read 
on the subject of incandescent gas lighting, which, 
with the discussion following it, conveyed much of a 
comforting as well as interesting character to the 
general reader or rather general gas consumer. 

The author of the paper in the first place had many 
things to say in disparagement of the Welsbach incan- 
descent gas burner, from his standpoint as a gas manu- 
facturer, on the ground of its reducing the output and 
profit of the gas company under his charge, by afford- 
ing those who used it an increased amount of light at 
about half the cost of the ordinary burner. 

In the course of the discussion which followed, the 
same gentleman e:ave some illustrations, as for exam- 
ple: " We have a club room in our city which used 
81,400 cubic feet of gas from January 1 to May 1, 1894. 
On January 1, 1895, we replaced the burner commonly 
used there with Welsbach burners, and from that time 
to May 1, 1895, they used 35,400 feet — a loss to us of 
46,000 feet, or over 50 per cent on one customer in six 
months." 

From the point of view of this manager of a gas 
works, this was truly disheartening; but how about 
the club in question or consumers generally ? To 
these we think the statement will convey nothing but 
pleasure, qualified by the consideration that it is 
almost *'too ^jood to be true." 

If any such statement came from the Welsbach 
Company or any one interested therein, it would carry 
little weight, but coming from one who is manifestly 
an enemy and in deadly earnest, it is equally convinc- 
ing and encouraging to the gas-consuming public. 

It may however be asked. Is this benefit to the 
public to be secured only at the expense and perhaps 
by the ruin of the gas companies ? For, if this is so, it 
may in the long run be of doubtful advantage even to 
consumers. 

To this question an abundant answer was given in 
the discussion which followed the paper on incandes- 
cent gas lighting. 



In this discussion a large number of the managers 
of gas works present took part, and without exception 
each one in turn, while indorsing the statements of 
the paper as to the advantage to the consumer, em- 
phatically denied the deduction as to injury to the 
business of the gas companies under their charge. 

They all showed, from their own experience, that 
while the introduction of the Welsbach burner had 
often in the first instance and for a short time dimin- 
ished the total amount of gas used, this influence 
was promptly reversed by reason of the additional 
customers secured and light used, through replace- 
ment of oil lamps by the economical and brilliant 
Welsbach, and its displacement of electric lamps both 
arc and incandescent. Indeed, the only note of dis- 
tress heard in this connection was one intimating re- 
gret that the business of supplying Welsbach burners 
was not in all cases in the hands of the gas companies. 

A full account of this paper and discussion was pub- 
lished in the American Gas Light Journal for May 27, 
and is interesting reading to the gas consumer who 
has an eye to economy. 

It is not often that any one can point to the fulfill- 
ment of a quasi-prediction, and it is, therefore, with 
pleasure that I find in the report of a paper which I 
read before the Society of Gas Lighting on January 
17, 1889, the following words : 

*' The mere cheapening of gas I contend is not the 
only or the scientific method of correcting the manifest 
wastefulness of our present methods of using it to pro- 
duce light. It would be like saying that to secure 
cheap fuel was the right way to improve the steam en- 
gine. In the case of gas, such a policy, if persisted in, 
can only result in relegating gas to the cellar, the 
kitchen, and the engine room, to warm us, to cook 
our food, and to drive our machinery; and in replacing 
it as a means of illumination by electricity, which 
may, in time, owe its very existence and life to the 
enslaved labors of its deposed rival imprisoned in the 
furnace of the steam engine or laboring blindly in 
the cy^linder of the gas engine. 

" I believe that gas, much as it has been abused, de- 
serves a better fate, and will secure it if anything 
like the attention is given to its education and refine- 



ment, as an illuminating agent, which has been lav- 
ished upon its impalpable rival, electricity. 

'* I believe that a good beginning at least has been 
made in this direction by Dr. Auer von Welsbach and 
those who have been developing and improving his 
very original invention ; and it, therefore, gives me 
pleasure to bring before you this evening (among other 
recent developments in artificial illumination) a num- 
ber of the burners known by the name of Welsbach, 
in the latest form to which the process of gradual im- 
provement has brought them, and to point out to you 
what I have found in my own experience as to their 
actual merits or probable future advances." 

As illustrating the present attitude of the gas com- 
panies toward the Welsbach light, it may be noted 
that, at the conclusion of the discussion above referred 
to, a vote of thanks was passed to Herr Auer von 
Welsbach for his discovery and production of the gas 
burner bearing his name. 
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Electric Canal Towage, 

Canal barges have recently been very successfully 
towed by electric power on the summit level of the 
Canal de Bourgogne. This portion of the canal is 3^ 
miles long and has been made very narrow to reduce 
construction expenses. There is no tow path, and 
hauling is effected on the submerged chain principle. 
The hauling upon the chain is now done by electric 
power instead of by steam, as heretofore. A generat- 
ing house has been fixed at each end of the section, 
the current being generated by water power. The 
dynamos at the two stations, 3^ miles apart, are 
coupled in series. The three mains are suspended on 
rubber insulators in part from wires spanning the canal 
and in part from the tunnel roof of the tunnel sections 
of the canal. Trolley arms of the usual type are used. 
The motor used on the tug which hauls upon the sub- 
merged chain is of 19 horse power, running at 900 revo- 
lutions per minute. During the passage through the 
tunnel the current is utilized to light the boat, and at 
night is used for this purpose during the entire run. 
The cost of the plant was about $27,000, and a saving 
of $800 a year is recorded. 



KECENTLY PATENTED INVENTIONS. 
£n«;lneerlng. 

Coal Dust and Air Firing.— Con- 

stanz Schmitz, Berlin, Grcrmany. This invention pro 
videfe a method of and apparatus for mixing coal dust and 
air in proper proportions for feeding to a furnace to ob- 
tain perfect combustion, the coal dust being fed into a 
chamber where air is in motion, and where the impuri- 
ties may be separated from it, while by means of a blow- 
ing engine the mixed coal dust and air, through a con- 
nection with a feed device, are fed to the fire, the veloc- 
ity of the air maintaining in suspension just the quantity 
of coal dust which can be burned in the most advantage- 
ous manner under the conditions presented. 

Vessel Steering Apparatus. — Se- 

bastien Lacavalerie, Caracas, Venezuela. This is an ap- 
paratus especially adapted for use in connection with a 
vessel of conical shape, adapted to go below the surface 
of the water, forming the subject of another patent 
issued to the same inventor. It is designed to facilitate 
steering the vessel either up or down, or to one side or 
the other, or to cause it to progress in a sinuous line. 
The apparatus comprises a box projected beyondthe ves- 
sel and capable of revolving in its seat, a shaft carrying 
a rudder being mounted in the box and capable of turn- 
ing with it, while the box and shaft are operated by 
mechanism within the vessel. Rudders are mounted on 
the sides .of the vessel and operatively connected with 
each other, there being also a bottom rudder and an end 
rudder rotating about vertical axes. 



RailYvay Appliances* 

Brake Shoe. — James E. Worswick, 

Americus, Ga. This is an improvement on a former 
patented invention of the same inventor, and pro- 
vides a combined brake shoe and dresser, the body of 
the shoe of soft metal, with transverse cutting faces of 
harder material extending flush with the outer face of 
the shoe, the shoe being of greater width than the tread 
of the wheel, and the outer edge of the cutting faces 
overlapping the rim of the wheel. The improvement is 
designed to keep in trueshape the entire wearing face of 
the wheel, from the throat of the flange to the outer edge 
of the rim. 

Switch Adjuster.— John Kortan, Jr., 

Detroit, Mich. This is a simple and inexpensive device 
for use on all .kinds of street railways, for adjusting 
the swinging tongues of frogs ^without requiring the 
operator to leave the car. It comprises a vertically 
movable rod at the lower end of which is a blade having 
curved fingers extending on each side, and the rod hav- 
ing a handle with the same set as the blade. 

Railway Switch.— Louis V. Johnson, 

Brooklyn, N. Y. This switch is to be worked by con- 
tact of the i wheels with a shifting device on the rails, 
but which may be passed over without working the 
switch if desired, the carautomatically opening the switch 
if desired, and closing it after the car has passed. Com- 
bined with the switch point is a horizontally sliding shift- 
ing plate with a flange at each end, the flanges projecting 
above the tops of the rails for contact with the car 
wheels, and there being intermediate mechanism be- 
tween the plate and switch point for operating the latter 
from the plate. 

Car Fender.— Rafael Mayolini, New 

York City. This is a bo w fender, readily transferable from 
one end of the car to the other, and made in two spring 



sections, which, when curved, brought together and 
locked, are designed to completely guard the front of the 
car, the front and sides of the fender being cushioned to 
prevent injury to any one caught upon it. The connected 
fender sections may be quickly disconnected from the 
car platform, when the spring frames throw the sec- 
tions outward, carrying with them to the sides of the 
track any interfering objects. 

Car Fender.— Edward L. Kelly, Phil- 
adelphia, Pa. This fender consists of a wheel mounted 
on a vertical spindle carried by a bracket at the front 
edge of the car platform, the wheel extending horizon- 
tally entirely over and beyond the track rails on each 
side, and having an effective gripping surface at its per- 
iphery, to make a good hand hold for a person falling 
upon it. The wheel may be rotated in either direction to 
carry one to the side of the track, and the front edge of 
the platform above the|wheel is covered by a buffer, with 
side cushions, to prevent injury to one falling upon 
the wheel. 



mining. 

Mining Machine.— Frank S. Dobson, 

Vancouver, Canada. For raising gold from rivers, bars 
or flats, this inventor provides a vertically movable cais- 
son in which is a central pump and agitator, with appli- 
ances whereby the water from th^ stream may be made 
to force the material to the pump and assist the agitator 
in removing it, or the water may be introduced to the 
pump and the agitator under pressure from the support 
of the caisson. All the interior parte of the caisson may 
be removed, leaving a clear shaft within which a miner 
may descend to prospect or run a drift or tiimiel 

ITlecbanlcal* 

Stone Cutting Machine.— John G. 

Kouhoupt, Jersey City, N. J. According to this inven- 
tion a frame carries a stationary anvil provided with con- 
verging slideways in which knives are removably fitted, 
while a reciprocating die in|the anvil-carrying frame has 
cutting edges registering with the knives of the anvil. 
This machine is very simple, and may be constructed as 
an attachment to an ordinary trip hammer. It is designed 
for rapidly splitting and cutting stones, and is especially 
adapted for forming cobble stones or other small stone 
blocks. 

Coating and Printing Paper. — 

James E. Gledhill, New York City. Two machines are 
arranged side by side for this work, according to this 
invention, one receiving the paper from the other, two 
rolls arranged at right angles to each other being ar- 
ranged in the path of travel of the paper between the 
two machines, the paper passing first under one roll and 
over it in a transverse direction, and under the second 
roll and over its top, to paes in a parallel direction to the 
second machine. 

Drive Wheel for Elevators, Car- 
riers, ETC.— George S. Fonts, San Jose, Cal. According 
to this improvement the pulley supports movably con- 
nected clamping sections which may move into and out 
of binding contact with the cable, to permit the cable to 
move freely between the sections as it moves into contact 
with the wheel, and then to cause the sections to press 
upon the cable during a portion of the revolution of the 
wheel, thus driving the cable without any slipping. The 
device adjusts itself jto carrier flights or other projecting 
portions on the cable, or to sticks or other obstructions 
between them and the band clamping sections. 



Agricultural. 

Pneumatic Stacker.— Thomas Kirsh- 

man, California, Mo. For effectively carrying the straw, 
chaff, etc., from the discharge end of a thrashing ma- 
chine to any desired place, this invention provides for a 
vertical fan to be secured to the rear end of the machine 
over the discharge opening, the opening becoming the 
eye of the fan, into which the straw and chaff arc dis- 
charged, to be driven from the fan into and through 
an appropriate discharging trunk or chute. The dis- 
charging pipe has an elbow mounted to turn and loose 
sections connected by links, and may be raised and low- 
ered without disconnecting the sections. 

Encubato r. — Norman Mc Asian, 

Briggs, Neb. The case of this incubator has a seriets of 
egg compartments in which the egg trays are so arranged 
that the eggs may be subjected to differerit degrees of 
heat, according to the length of time which the eggs have 
been in the incubator. An improved method of ventila- 
tion is provided, and the heating apparatus is so arranged 
that the temperature may be controlled to a nicety, 
the heat being regulated by a thermostatic device. 



iniscellaneouB. 

Bicycle Driving Gear.— Thomas M. 

Crepar and Hugh Hunter, Clare, Mich. The pedals arc 
arranged to move up and down in the segment of a cir- 
cle, according to this improvement, instead of the rider 
being compelled to follow the pedals with the feet in a 
circle, a simple transmitting mechanism actuated by the 
pedal levers imparting a rotary motion to a driving 
sprocket wheel of the ordinary kind. The simple up and 
down movement of the feet, with the use of a large 
sprocket wheel, is designed to facilitate the attainment of 
great speed with the least effort. 

Bicycle Habit. — Herbert Luey, 

Brooklyn, N. Y. This improvement comprises a skirt 
divided atthe back and made with folds at the rear which 
are combined with interior partitions forming leg por- 
tions. When the garment is in use the limbs are free to 
work the pedals, the folds falling on each side of the 
saddle, and when the rider steps from the machine the 
rear folds close into the appearance of an ordinary skirt, 
no difference from which can be detected either at the 
front or rear. 

Umbrella Frame.— Daniel H. Red- 
mond and Chalkley B. Baldwin, Philadelphia, Pa. This 
invention provides an extremely simple method of form- 
ing the joints connecting the umbrella ribs with the 
stretchers or braces by the employment of a light and 
efficient clip, whereby the rib is strengthened in what has 
heretofore been its weakest point, and may be made very 
light. 

Folding Umbrell a.— Frank G. 

Grove and Don P. Lillard, Luray, Va. This is an im- 
provement upon a former patented invention, providing 
an extensible brace which is easily operated, cheap and 
very strong. The stick is made up in sections screwed 
together, and each brace comprises a hollow inner section 
and an outer section, the sections sliding upon each 
other. When the umbrella is spread the braces slide'out 
until the springs catch and lock the cover in extended 
position, and in folding the stick is reduced to compact 
shape, the tip removed, the braces collapsed and the 
cover folded in. 

Fence Wire Stretcher.— John O. 

Walton, Belle Vernon, Ohio. To draw and tighten fence 



wire without making short bends which might injure the 
wire, this inventor has devised a simple device which 
may be readily attached to a fence for this purpose with- 
out cutting the wire or taking it down from its fastenings. 
The device has a central cast iron hub-like portion from 
which project wings with narrow throat-like ways, so ar- 
ranged that by turning the hub in either direction by 
means of a wrench, in using the improvement, the throat 
ways pass over the wire strand and wind it about the hub 
until the desired tension is attained. 

Swivel Coupling for Vehicles.— 

Brown Henley, Ilillsville, Pa. This is an improvement 
designed for employment in the front axles of carriages 
and wagons, the lower member of the coupling having 
opposite recesses in the outer side of its exterior circular 
ilange, and the upper member having opposite notches in 
the edge of its outer flange to engage the lower member. 
The clips employed have claws fitting the notches and 
entering the recesses, the latter being elongated to allow 
of some lateral movement of the claws. The clips serve 
as stops, limiting the degree to which the axle may turn, 
and also secure the axle to the spring, preventing lateral 
movement of the latter without weakening it. 

Combination Table.— Francis J. Mer- 

ceret, Baltimore, Md. A table adapted to inclose and 
hide a gas stove, or form a base for it in use, has been 
patented by this inventor. It has a hollow body with a 
longitudinal partition, and across the partition are guidu- 
ways on which is an adjustable sliding dish shelf, the 
top being made in two parts, hinged at about the middle. 
Besides its use as a kitchen table when opened, it may 
serve as a library or sitting room table when closed up, 
being especially designed for use in light housekeeping in 
flats or apartments. 

Mattress.— ]\Torris Rude, New Yorlv 

City. This mattress presents special conveniences for 
handling while turning or airing, and is arranged to be 
bound loose or tight, as may be desired. It has a string 
alternately engaging part of the top and part of the bot- 
tom, the drawing upon the string compressing the mat- 
tress at opposite faces. The string is drawn through dif- 
ferent sets of eyelets, and thus forms several transverse 
series of loops on the top and bottom faces of the mat- 
tress. 

Copying Book Brush Cup.— George 

J. Wohltman, New York City. This is a narrow, pan-like 
vessel with a cover across one end anda grating extend- 
ing nearly its whole length just over the water. The 
grating is removable to facilitate cleaning, and the brush, 
when not in use, is ordinarily jaid Hat on the grating. 

Hot Water Furnace. — Edwin F. 

Whit(% Ilollidaysburg, Pa. A horizontal partition forms 
the top of the fire box of this furnace, and there is a 
chamber under the grate at its front end and connected 
with the water return pipes, pipes leading from the 
chamber extending under the bars of the grate to the 
rear of the bridge wall and then upwardly, each pipe 
then forming a horizonfcil coil under the partition, over 
which is a second coil discharging into a chamber con- 
nected with the outflow pipes. The construction is de- 
signed to afford quick circulation and utilize the fuel to 
the fullest advantage. 

Heel. — William Wass, Philadelphia, 

Pa. This invention relates to the employment of de- 
tachable wear plates upon boot and shoe heels, and pro- 
vides an attaching plate fastinied to the lioel proper and a 
wear plate held in locking ongagi'nient with, but remova- 
ble from, the attaching plate. The weai' plates are inter- 
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changeab.e as rights or efts, so that the plates may be 
worn down evenly. 

Carousel.— Milton T. Weston, Ken- 
ton, Ohio. In the construction provided for under this 
patent the carriages may swing outward from their sup- 
porting arms at angles varying with the velocity at 
which the revolutions are made. Each carriage is also 
provided with its own driving mechanism, operated By 
pedals by those occupying the carriage, and all the car- 
riages being connected with a multiple drum, one section 
only of which is connected with one carriage. 

Truss.— Douglas Reid, New Richmond, 
Wis. This truss is designed not to bind the hips or in- 
terfere with the free movement of the limbs. The pres- 
sure of the pad may be regulated by drawing together 
the rear portions of the band, the springs being designed 
to afford only the lightest necessary pressure. 

Water Closet PLusHiNa Tank.— 

Richard A. L. Blondel, Boston, Mass. According to the 
improvements covered by this patent, the discharge 
valve, valve seat and attachments are removably and ad- 
justably connected with the "spud" in the bottom of the 
tank, and the disagreeable sound caused by the passage 
of air through the overflow pipe at the time of discharge 
of water from the tank is prevented. The flushing or 
main discharge valve is automatically locked and held 
open for a certain length of time, and then released and 
caused to close slowly and noiselessly. 

CASTRATiNa Forceps.— Ned Farish, 

Jackson, Miss. This is a tool in which a medicated 
sponge is held on the upper jaw in front of the knife to 
reduce loss of blood and obviate the use of clamps, etc. 



'^ustine^ifi and ^TS^crsonal. 



The charge for Insertion v/ndeT this head is One Dollar a line 
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Thursday morniang to appear in the joUowing week's issue. 



Designs. 

Inlet Valve Casing.— Richard A. L. 

Blondel, Boston, Mass. This design comprises a hori- 
zontal flange or extension of the body of the valve cas- 
ing in connection with a vertical cylindrical offset ar- 
ranged beneath and joined with the flange. 

Brush Back.— Charles Osborne, New 

York City. This back is ornamented with forget-me- 
nots and conventionalized floriate scrolls framing a plain 
surface, with festoons beneath a shell-like figure at the 
top of such surface. 

Note.— Copies of any of the above patents will be 
furnished by Munn & Co., for 25 cents each. Please 
send name of the patentee, title of invention, and date 
of this paper. 
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*' U. S." metal polish. Indianapolis. Samples free. 

Presses & Dies. Ferracute Mach. Co., Bridgeton. N. J. 

Handle & Spoke Mchy. Ober Lathe Co„Chagrin Falls.O. 

Vacht engines and boilers. Great variety. New cata- 
log free. Wiliard «& Co. 197 Canal St.. Chicago. 

Screw machines, milling macmnes, and drill presses. 
The Garvin Mach. Co., T^aiirht and Canal Sts.. New York. 

Newcatalugueof civil, mechanical, electrical and in- 
dustrial books, postage free, 5 cents. Spoii & Cham- 
berlain, 12 Cortlandt Street, New York. 

The best book for electricians and beginners in elec- 
^ncity is " Experimental Science," by Geo. M. Hopkins. 
Kv mail. f4 ; Munn & Co.. publishers, 36 Broadway, N. Y. 

IV Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co.. 361 Broadway, 
Mew York. Free on apnlioation. 

Machine work solicited. Complete equipment modern 
machine tools. Pattern making. Designing, Experimen- 
tal work; technical assistance if required. Best facili- 
ties, very reasonable prices. P. Prylbil, 513-524 West list 
St., New York. 
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HINTS TO CORRESPONDENTS. 

Names and Address must accompany all letters, 
or no attention will l)e paid thereto. This is for our 
information and not for publication. 

References to former articles or answers should 
give date of paper and page or number of question. 

Inquiries not answered m reasonable time should 
be repeated ; correspjondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by letter 
or in this department, each must take his turn. 

Buyers wishing to purchase any article not advertised 
in our columns will be furnished with addresses of 
houses manufacturing or carrying the same. 

Special AVritten Information on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Scientific American Supplements referred 
to may be had at the office. Price 10 cents each. 

Boole s referred to promptly supplied on receipt of 
price. 

iniiierals sent for examination should be distinctly 
marked or labeled. 



(6550) F. W. L. asks : 1. What is a good 

dressing for leather belts, also for rubber belts ? A. 
Lubricator for Belts.— Five parte of India nibl)er are 
cut fine and melted togetlier w ith 5 parts oil of turpen- 
tine in an iron, well covered vessel; then add 4 parts of 
resin, stir well, melt, and add 4 parts of yellow wax, 
stirring constantly while melting. This mixture while 
warm is added, with constant stirring, to a melted mix- 
ture of 15 parts fish oil and 5 parts of tallow, and the 
whole is agitated until it has congealed. I'hemass is ap- 
plied to old belts upon both sides in a warm place, and 
when the belts are in use, from time to time upon the 
inner side. By this treatment they become very durable. 
2. How can I make a good cement for holding the splices 
of a leather belt ? A. Leather Belting, Cement f or.— 
Take of common glue and American isinglass, equal 
parts ; place them in a boiler, and add water sufficient 
to just cover the whole. Let it soak ten hours, then 
bring the whole to a boiling heat, and add pure tannin 
until the whole becomes ropy or appears like the white of 
eggs. Apply it warm. BuflE the grain off the leather 
where it is to be cemented ; rub the joint surfaces 
solidly together, let it dry a few hours, and it is ready 
for practical use; and if properly put together, it will 
not need riveting, as the cement is nearly of the same 
nature as the leather itself. 3. What is the best commu- 
tator lubricant ? A. Heavy petroleum oil applied very 
sparingly with a cloth slightly moistened with the oil. 
4. How can I find the horse power of a common slide 
valve engine ? A. Horse Power of Steam Engines.— 
Multiply the square of the diameter of the cj^linder in 
inches by 0*7854, and this product by the mean engine 
pressure, and the last product by the piston travel in 
feet per minute. Divide the last product by 33,000 for 
the indicated horse power. In the absencQi'Of logarith- 
mic formulae or expansion table, multiply the boiler pres- 
sure for % cut-ofiE by 091, for J^ cut-off by 0*85, % cut- 
off by 0-75, 3-10 cut-off by 0*68. This will give the mean 
engine pressure per square inch near enough for ordinary 
practice, for steam pressures between 60 and 100 pounds, 
always remembering that the piston travel is twice the 
stroke multiplied by the number of revolutions per 
minute. 

(6551) N. A. D. writes : In getting ready; 

to start our engine, we found that the valves would not 
work. We removed the cylinder head to ascertain the 
cause, and we found four of the bolts broken, or the 
heads snapped from the bolts that hold the follow- 
ing head. The engine was left at half stroke, and the 
force was great enough to fly from the following head 
down to bottom valves. No water or ice in cylinder. 
Corliss engine, one hundred and eighteen horse power. 
I am at a loss to know the cause of the breakage. Will 
you explain ? A. The breaking of a follower bolt is 
not unusual, but that four should break at the same 
time is inexplicable. Possibly they have not broken at 
once, but consecutively, and taken refuge in the exhaust 
valve until their number made an obstruction. 

(6552) P. J. M. asks what the word 

horizon means in patents. A. It means the same as it 
does in any connection, i. e., the most remote visible limit 
of the earth's surface, or a line parallel_with that limit 
where it adjoins the sky. 

(6553) M. E. K. asks how pipes can be 

stopped leaking where they screw in the fittings on a 
hot water system. I am having some trouble with them 
and cannot stop the bad ones. A. The leal^ pipe joints 
show bad work in putting together. Clamps can be 
made to fit the joints and l)olted on with packing of iron 



putty or rubl)er. The correct way is to take the work 
apart and make up the joints properly. 

(6554) C. A. B. writes : 1. In the elec- 
tric chime described in Hopkins' " Experimental Science" 
page 814, are the bells all of one size or will it l)e neces- 
sary to make a pattern for each ? A. The l)ells are of 
different sizes. You could doubtless save money by pur* 
chasing the l)ells ready tuned. 2. How much wire will it 
want on the spool of the magnet for a l)ell with a 6 inch 
rim ? A. Probably \^ ounce of No. 24 wire on each spool 
will l)e right for a battery current. 

(6555) S. W. asks how fast a boat 12 

feet long, 33 inches l)eam, using a 6 inch 2 bladed pro* 
peller, can travel in calm water. The hosX is good model. 
For motive power I wish to use the simple electric mo- 
tor described in Supplement, No. 641, running it with 
4 cells of storage battery. How long can I run tlie boat 
and shall I use a flat or round belt? A. Four miles per 
hour is as much as you can expect with the motor and 
battery named. You should have not less than 6 cells. 
We do not recommend a belt. Use cut gearing and bring 
the shaft down to the motor. You may run from 6 to 
8 hours. 

(6556) F. H. writes : Suppose a circular 

piece of metal 2^ inches diameter, and of certain thick- 
ness, weighs 10 pounds. How to flnd the weight of a 
double diameter (5 inches) piece of same thickness as 
former, then weight of a triple diameter, etc. A. The 
weights are as the areas. For the area, square the diame- 
ter and multiply by 07854. Twice the size is four times 
the weight for equal thickness. 

(6557) J. B. B. writes : A young me- 
chanic made the assertion the other day that if a gage 
was put under the bottom of a steam boiler and the l)oiler 
was put in use, the gage would only show the pres- 
sure of the water. I should think that the gage would 
show the pressure of the water plus the pressure of the 
steam. A, The gage will sho^v the steam pressure added 
to the water pressure, as you suggest. 

(6558) S. W. L. says : Will you please 

pubhsh in your query column a receipt for making 
printer's tablet glue ? A. The compositition is said to be 
prepared as follows : Glue, 4 pounds ; glycerine, 2 
pounds ; linseed oil, J^ pound; sugar, J4 pound; aniline 
dyes, q. s. to color. The glue is softened by soaking it in 
a little cold water, then dissolved together with the sugar 
in the glycerine, by aid of heat over a water bath. To 
this the dyes are added, after which the oil is well 
stirred in. It is used hot. Another composition of a 
somewhat similar nature is prepared as follows: Glue, 
1 pound; glycerine, 4 ounces ; glucose sirup, alK>ut 2 
tablespoonf uls ; tannin, one-tenth ounce. Give the com- 
position an hour or more in which to dry or set l)ef ore 
cutting or handling the pads. 



NEW BOOKS AND PUBLICATIONS. 

Monetary Systems of the World. 
A study of present currency sys- 
tems and statistical information re- 
lative to the volume of the world's 
money. With complete abstracts 
of various plans proposed for the 
solution of the currency problem. 
By Maurice L. Muhleman. 1895. 
New York : Charles H. Nicol. Pp. 
198. Price $2. 
A great amount of very curious and interesting in- 
formation is contained in this work. We do nx)t care to 
investigate the author's private views, but the simple in- 
formation as to the standard coins of different countries 
is of much interest, and the archaeological point, that it 
is very difficult to supplant a coin of long acceptance, is 
brought out very clearly in respect to many lands. It 
really seems strange that mankind should be willing to 
live in so confused a state as regards measures and 
weights, and Mr. Muhleman's book is merely another de- 
monstration of the fact that it is very hard to bring 
about a change for the l)etter. 

The Brownie Song Book. A book of 
brownie songs for children (young 
and old). Words and music written, 
composed and adapted by S. G. 
Pratt. London : Stanley, Lucas, 
Weber & Co. Chicago : Laird & 
Lee. Price 50 cents. 



TO INVENTORS. 

An experience of nearly fifty years, and the preparation 
of more than one Dundred thousand applications for pa- 
tents at home and abroad, enable us to understand the 
laws and ipraetice on both continents, and to possess un- 
equaled ntcilities for procuring patents everywhere. A 
synopsis of tbe patent laws of the United States and all 
foreign countries may be bad on application, and persons 
contemplating t he securing of patents, either at home or 
abroad, are invited to write to this otflce for prices, 
which are low. in accordance with the times and our ex- 
tensive facilities for conducting the business. Address 
MUNN & CO., ofllce Sciuntific American, 'X\ Broad- 
way, New York. 
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For wlilcb LeUera Patent of tbe 
United States ivere Granted 

June 4, 1895, 

AND EACH BEARING THAT DATE. 



[See note at end of list about copies of these patents.] 

Acid, amidonaphtholdisulfo, Ulrich & Bam- 

mann 540,412 

AdvertisinR, novelty, J. D. Johnston 540,496 

Aging liquors, C. A. Steen 540,279 

Air brake branch pipe drain cup. W. K. Conness .. 540,539 

Air cooling apparatus, J. R. Cook 540,237 

Alarm. See Burglar alarm. Feedwater alarm. 

Automatic switch, A. H. Hobart 540,443 

Axle and box and lubricatios of samo, Dalton k 

McMillan 540,425 

Axle boxes, dust guard and oil saver for car, F. 

P. Thompson 540,522 

Bale tie, S.H. Cochrun 540,23G 

Baling press, O.K. West 540.472 

Barrelhead. Burroughs & Roberts 540,380 

Beehives, dummy comb for, L. A. Aspinwall 540,479 

Bench. See Wash bench. 

Bicycle saddle, A. L. Garf ord 540.430 to 540,432 



BiUiardand pool table, combined, G. Rommel.... 510,405 
Binder, adj ustaUe transfer, Gopeiaud & Chattel^ 

son .....:. 540,424 

Bird perch.C. A. Johnson 540,495 

Bit. See Harness driving bit. 

Blackboard trough, dustless removable, J. M. 

Taylor. 540,368 

Boiler. See Heating boiler. Steam 1>oiler. 

Boiler furnace, R. H. Laird 540,393 

Boiler safety device. W. Burlingame 540,419 

Bolt. See Door bolt. Shaking bolt. 

Boot or shoe uppers, machine for trimming, E. S. 

Harris 540,438 

Boots or shoes, apparatus for moulding spring - 

heel soles for, A. A. Collins 540,537 

Boshing machine, plate, S. V.Huber 540.447 

Bottle stopper and feed. W. S. Swan 540,521 

Bottle stoppers, manufacture of. Loach & Haw- 
ker 540,263 

Bottles, supplemental stopper for ink, H. B. 

Lead better 540,322 

Bowl and slab, multiple combined wash, Clifford 

& Gavin 540,235 

Box. See Match box. Pencil box. Powder box. 
Bracket. See Car door bracket. 

Bracket. J. T. Loveland 540,397 

Brake. See Car brake. 

Bread crumbing machine, J. Lee 540.553 

Brick or tile for building, etc., metallic faced, J. 

E. Robinson 540.560 

Brush bridle, W.S.Gray 540,436 

Buckle, F.F.Herold 540,592 

Burglar alarm, O M. Dayton 540.582 

Burglar alarm, electric, J. Tomney 540,341 

Burner. See Hydrocarbon burner. Vapor 
burner. 

Button, C. A. Bryant 540,360, bidJXfi 

Camera. See Photographic camera. 

Camera stand, A. W.Gllfll Ian 540,434 

Can. See Jacketed can. Oil can. 

Can beading machine, H. Schaake 540,366 

Can labeling machine. North cott & Lake 540,363 

Can wiping machine, E. H. Potter 540,597 

Canner or cooker, C. D. Shepherd 540,276 

Canister and case to facilitate its opening, metal, 

W. Merton 540,507 

Car brake, S. Halre 540,248 

Car coupling, Taylor & Austin 540,281 

Car coupling, J. Timms 540,411 

Car coupling, automatic. Ruppman & Lovatt 540,459 

Car door bracket, E. A. Hill 540,593 

Car fender, J. R Benton 540,879 

Car fender, Wettstein & Rodmann 540,374 

Car fender, pick-up, E. D. Crouch 640,485 

Car replacer, J. Haag 540.437 

Carding machine spotting attachment. Mason &, 

Gilbert 540.265 

Cartridge and cartridge charge, H. Maxim 540.327 

Cartridge and charge therefor, H. Maxim, 

540.326. 540,328 
Case. See Egg case. 
Case for magazines or pamphlets, R. H. Tilley. . . 540,469 

Cash register. Henkel & Kunz, Jr 540,386 

Casting lead gaskets, mould for, J. Lambert 540.321 

Cen tri f ugal sepa rator, N. G. Will lams 540,528 

Chain and chain fastener. W. Cohn 540,578 

Chainlink, wire.O. Klatte 540.498 

Cbair.B.B. Koken 540,320 

Cigarettes, etc., pocket case for, R. H. Fancourt .. 540.544 

Clamp, N. P. Mader 540,555 

Clasp. See Garment clasp. 

Cloth folding machine, E. Hall 540,249, 540,250 

Clothes line fastener, F. Meckel 540.361 

Clothes stand, F.T.Hlrsch 540,256 

Clutch, E. Woodward 540,378 

Clutch and means for operating same, J. Burry... 540,420 

Clutch, friction. L. W. Elliott 540,382 

Coffin joint, metallic, C. M. Drennan 540,303 

Coin controlled apparatus for dispensing liquids. 

P. A. Juge...... r. 540,497 

Combination lock, R.J. Bolt 540,418 

Contact post, R. Segerdahl 540,367 

Convertible apparatus, G. C. Twyman 540,342 

Conveyer, D. M. Maxon 540.617 

Cooking vessel, F. G, Hubbard 540,491 

Cotton lapper grate, A. Arnfleld 540,570 

Coupling. See Car coupling. Pilot coupling. 

Crank fastening device, K. F. Lagergren 540,448 

Crate, egg andfruit, J. Guthermann 540,246 

Creamer, centrifugal, F. Hart 510,385 

Cultivator and pulverizer, corn, Anderson & 

Benson 540.293 

Curling tongs supporting device, S. W. Holt 540,388 

Cutter. See Flue cutter. 

Cycle wheel, P. Ambjom Comtede Sparre 540,478 

Dental polishing chuck. L. S. Keagle 540,258 

Dental saliva siphon, J. Simonson 540,562 

Desk,0. B. Rowlett 540,515 

Desk. F. W.Tobey 540,282 

Die. See Embossing die. 

Display front, box, E. L. Chaffln 540.535 

Door. J. S. Carter 540,421 

Door bolt, J E. Armstrong 540,532 

Door check, liquid, J. H.Shaw 540,518 

Door fastener, J. Chivill 540,423 

Door hanger, E. A. Hoefer 540,444 

Dough divider. F. H. Van Houten 540,602 

Drain, cellar, G. P Brlntnall 540,297 

Drum, heating, F. H. Strotman 540,280 

Dry separator, E. A. Hewitt 540.441 

Dye, blue acid, L. Wacker 540,564 

Egg case, M. Leak et al 640.502 

Electric heater. E. E. Gold 540,244 

Electric heater, J. E. Meek 540,398 

Electric machine, dynamo, G. De Camp 540,351 

Electric mot or, F. Pearce 540.456 

Electric regulator. J. McKim 540.557 

I Electric switch, J. O. Helnze, Jr 540,358 

Electrical conductor and manufacturing same, 

' underground, Croskey & Locke 540,540 

Electromagnetic winding, Loomis & Pierce 540,323 

Elevator controller. E. C. Jenkins 540,390 

Elevator wells, device for opening or closing 

(^oors of , J. P . Run kel 540,406 

Embossing die and making same, R. E. Wilson... 540,377 
Embroidering machine stitch adjusting mechan- 
ism, M.Schoenfeld 540,462 

Engine. See Valveless engine. 

Engines, handle for direct-acting, Chouteau & 

Schmidt 540,234 

Extension table, E. C. Comstock 540,483 

Fan, rotating, L E. Stump 540.520 

Fastenmg device, M. 1. Hamburger 640.308 

Faucet. Boyer & PhillippI 540,481 

Feedwater alarm, B. A. White 640,375 

H eedwater heater, B. Victor 540,370 

Feedwater regulator and alarm, B. & M. Doer- 

hoefer 540JJ86 

Fence stay bending device, wire, H. Grover 540.615 

Fence stay, wire, W. H. Boggs 540,606 

Fences, Implement for attaching cross wires to, 

G. S. Axford 540,417 

Fender. See Car fender. 

Fire extinguisher, hand, J. H. Byrne 540,231 

Fire extinguishing apparatus, J. G. Lorrain 540;2e4 

Fire kindler, M. A. Dees 540,609 

Fires, system of and apparatus for extinguishing, 

Blrkett&McElroy : 540,226 

Fireproof ceiling and floor, J. W. MacKnight 540,451 

Fireproof floor, construction of, W. M. Barr 540.224 

Float. V. D.Anderson 540,416 

Flue cutter. C. A.C. Nielsen 540.401 

Flume gate. N. 8. Abrahamson 540,568 

Forging spikes and nails, machine for, J. S. Pes- 

senger 540,364 

Fuel to burners, apparatus for supplying liquid, 

S. Turner 540,369 

Furnace. See Boiler furnace. Heating furnace. 
Steam or h ot water furnace. 

Furnace, S. R. Thompson 540,563 

Furnace and stove 01 range, combined, J. B. Ran- 
dolph 540,365 

Furnaces, lining metallurgical, B. Talbot 540,465 

Furniture, adjustable support for school. A. 

Andren 540,531 

Gage. See Saw gace. 

Game device, J. W, Ednle 540,354 

Garbage receptacle, W. H. Wlllson 540,530 

Garment clasp, H. Zering 540,290 

Garment stretcher. Havens & Westman 540,310 

Gas, apparatus for manufacture of, C. W. Plnk- 

ney 540,559 

Gas, apparatus for producing Illuminating. Young 

& Bell 540,415 

Gas compressor, oscillating, J. Humes 540,492 

Gas engine, A. R.Holmes 540,490 

Gas lighter, electric, G. W. Shepherd 540,4(53 

Gas machine, gasoline, G. W. Coleman 540,536 

Gas meter, coin-controlled, D. Orme 540,402 

Gas producer, L. F. Shinner 540,277 

Gas regulator. E. J. Verrue 540.bO;H 

Gas retort, fuel. J. Martin 540,505 

Gate. See Flume gate. Swinging gate. 

Gate, W. B. Atkinson 540.533 

Generator. See Steam generator. 

Glass articles, machine for grinding, H. C. 

Luther 640824 

Glove, catcher's, E. L. Rogers 540,514 

Glue,bleaching, J. E. Kunitz 540.500 

Governor, centrifugal, 1.. O'Hara 540,455 

Grain binder conveyer, Hills &, Kromer 540,313 

Grate, shaking, N. Frost 640,429 

Grinding machine, C. Koegel 540,499 

Hamess.C. J. Law 640.261 

Harness driving bit. H. Small 640,408 

Harrow, Hench & Dromgold 640,618 

Harrow, disk. Y. male 540.550 
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Harvester, self -binding. T. Welch , 

Hat brim, F. A. Wardwell 

Hat clamping device, J. B.Howe 

H atpouneing machine, J. B. Howe 

Hat pressing machine, Egan & Slocum , 

Headliffht,G. W. Baumhoff 

Heat utilizing and temperature regulating appli- 
ance, E. Wilson 

Heater. See Electric heater. Feedwater heater. 

Heating boiler. L. R. Blackmore 

Heating furnace, water, A. C. Mott 

Hides and skins, machine for treating, A. Sey- 
mour-Jones 

Hook. See WhifBetree hook. 

Horseshoe pad, J. McCarthy. 

Hydrocarbon burner, C. E. White. 



Indicator. See Pressure variation indicator. 

Speed indicator. Street indicator. 
Indigo salt and dyeing with same. Fischer & Op- 

permann 

Inhaler, E. Madden 

Injector, B. Brett 

Inking machine, ribbon, B. L.Livingston 

Insect exterminator, G. C, Twyman 

Ironing table and wash bench, combination, S. D. 

Kingsley 

Jacketed can. Gates & Clark 

Joint. See Coffin joint. 

Kitchen cabinet, t. IngersoU 

Knitting machine, W. R. Johns 

Labeling machine, F. Hasbrouck 

Ladle for pouring steel, N. J. Altmeyer 

liSmp, li. F. Betts 

Lamp and carbon, electric arc, C. A. Pfluger 

Lamp, bicycle, L. F. Betts 

Lamp, electric arc, H Radcliffe 

Lamp fount bolder, A. Patitz 

Lantern, collapsible magic, A. Wrench 

Lasting pinchers, A. F. Preston 

Leaf drawing apparatus or heddie suspender, G. 

W.Schone 

Leveler.land.M. J. Hoeschen 

Lock. See Combination lock. Seal lock. 

Locking apparatus, desk, J. W. Yoho 

Loom, J. H. Northrop 

Loom warp stop motion, J. H. Northrop 

Lubricating bearings of steam engines, means 

for, C. E. Emery 

Lubricator, J. Jacobsen 

Mail bag fastening, Byard & Sargent 

Mail pouch deliverer, A. Kimber 

Mangle, J. C. Poland 

Match box. J. F. Gent 

Match box, J. Heissenberger 

Match box and smoker's shield, combined, C. B. 

Green 

Measuring device, S. O. Jones 

Metal strips or wire, machine for twisting, T. M. 

Poly blank 

Metals, method of and apparatus for treating, 

Mcll vried & Nash 

Meter. See Gas meter. 

M itering machine, J. M Schofleld 

Mi.ving liquids and fluids, apparatus for, J. Par- 
ker 

Moistener, sealer, and stamp afflxer, combined, 

R. S. Harrison 

Mould filling machine. Bell & Le Petrie 

Mol e trap. W. N. Wherry 

Motor. See Electric motor. Power motor. 

Music stand, W. A. Naumann 

Musical instrument key, A. L. Witherel 

Nut and bolt lock, J. G. Hodgson 

Nut and pipe wrench, R . H. Woodbury 

Nut, lock, C . G . Mortenson 

Oar, M. F. Davis 540,579, 

Oil can, C. W . Proctor 

Ores, process of and apparatus for treating, G. 

Kennan — 

Paper baf ^a,.hine, S. T. Murchie 

Paper box., manufacture of, M. Gaily 

Paper cones, machine for making, J. C. Coram 

Paper holder and cutter. W. H. Griffiths 

Papermaking machine, Fourdrinier, L. I. Hart- 
well 

Paner registering machine, T. C. Dexter 

Paper sheets, device for conveying, T. C. Dexter. 
Pens, pencils, etc., pocket holder for, W. S. Rus- 
sell 

Pencil box. sanitary, M. A. Newell 

Photographic camera, series, R. D. Gray 

Pianissimo device, B. F. Dunbar 

Pianoforte, J. H. Clark 

Picture frame, B. H. Brown 

Pill dipping machine. A. Colton 

Pilot coupling, S. R. Heidelberg 

Pipe. See Tobacco pipe. 

Pipe saddle, N. Rubenstein....^ 

Pipe wrench, E. J Stone 

Piston for air engines, R. S. Sayer 

Plane. Traut & Bodmer 

Planters, feeding device for potato, J. S. Robbins 

Pliers, cutting, C.J. Maloney 

Plow, landslde, Twyman & Easley 

Plow wheel hanger. F. Hamachek 

Pocket closer, J. Dean 

Powder box and measuring attachment, S. F. 

Austin 

Power motor, S. R. Blttenbender 

Power transmitting device, J. G. Westbrook 

Press. See Baling press. 

Pressure variation indicator, I. H. Davis 

Printer's quoin, F. Waite 

Pulley, sash, W. Schumacher 

Pumps, shifting eccentric for operating, M. 

Leltch 

Punching, shearing, and tire upsetting machine, 

combined, G. Sears 

Quilting machine, E. E. Bartlett 

Railway, cattle guard, C. A. Taylor 

Railway, closed conduit electric, M. F. Flynn 

Railway crossing, S. J. Austin 

Railway rolling stock, die for making steel plates 

for, C. Hackney 

Railway switch, street, R. S. Tappenden 

Railway system, conduit electric, C. M. Allen 

Railway ties, steel safety plate on. E. D. & W. H. 

Garner 

Rallwav trolley, el ectric, T. Eu phrat 

Railways, ice detaching trolley for electric, T. 

Euphrat ; ... . 

Razor blade carrier, F. Kampf e et al 

Recorder. See Time recorder. 

Register. See Cash register. 

Regulator. See Electric regulator. Feedwater 

regulator. Gas regulator. 

Revolution counter, M. Weiss 

Riveting machine for making up leather hose, J. 

Hazzlewood 

Rock drill valve, T. J. Murphy 

Routing machine spindle holder, H. Rung 

Rowlock, M. F. Davis 

Rubber mixing mills, roll for, W. Norri s 

Ruler, I. N. Rogers 

Sanding device, J. H. Osmun 

Sash fastener. J. Wharf c 

Saw gage, crosscut, J. Morin 

Sawmill carriage mechanism, D. B. Hanson 

Scaffold securing device, J. L. Llghtner 

Scale, registering weighing, G. W. Taylor 

Scoop, scale, (i. G. Linen , 

Screen, Loveland & Eastbum 

Screw machine, metal, Claussen & Mortson 

Screws, guard for collar set. S. W. Peregrine 

Seal 1 ock, D. C . Conkling 

Self-oiling wheel, E. S.Jennings 

Separator. See Centrifugal separator. Drysepa- 

rator, 

Sewlne machine, G. McKay 

Sewing machine, J. M. Merrow 

Sewing machine, buttonhole, E. Drake 540.301, 

Sewing machine needle and making same. Levy 

& Llndow 

Shade and curtain fixture, window, H.Gatie, Jr. . 

Shade support, window, A. & J. Bair 

Shaft support, vehicle, S. R. Peters 

Shaking bolt. Mo wson & Corey 

Shanking and feather-edging machine, French & 

Meyer 

Shears for cutting sheet metal, G. H. Stockmann 
Sheet metal elbow and making same, F. Dieck- 

mann 

Sheet metal wiring machine, H. L. Gates 

Shelf support, adjustable, C. B. Godfrey 

Sifter ash, B. Briner 

Sign, G. C. Humphries 

Signs or advertisements, apparatus for use with 

electrically illuminated. Berry & Harrison.,.. 
Signal transmitting apparatus and system, H. A. 

Chase 

Signaling system, electrical, B. A. Fiske fr) 

Sirup, manufacture of brewing, L. I. N. Norman.. 

Skirt protector. M. Bates 

Slate trimming and perforating machine, J. H. & 

J. E. Jackson 

Sled. C. S. Beebe 

Snow plow, W. J. Tremper et al 

Soldering machine, can, W. Wagner 

Sole for shoes, wood en, J. & G. P . Weber 

Sole /or slippers or light shoes, C. H. Wiley 

Speaking tube, electrically controlled, G. S. 

W llllamson 

Speed Indicator for bicycles, etc., A. Noel 

Spinning machine separator mechanism, B. 

Whittum 

Spinning machine spindle. Vint & Haggas 

Springs, sectional hand for leaf, G. B. Sloan, Jr.. . 
Sprinkler system, automatic, L. J. Hlrt 



540,287 
540,524 
540.446 
540,445 
540,426 
540,572 

540,566 

540,228 
540,453 



540,399 
540,376 



540.427 
540,504 
540,574 
540,554 
540,343 

540,392 
540,614 

540.315 
540,391 
540.489 
540,292 
540.296 
540,333 
540.605 
540,404 
540.511 
540.414 
540,598 

540,274 
540,552 

540,289 
540.454 

540,596 

540,383 
540,389 
540,577 
540,259 
540,334 
540,433 
540,440 

540,307 
540,257 

540,513 

540,267 

540,561 

540,270 

540,253 
540.349 
540,475 

540,362 



540,387 
540,567 
540,508 
540,581 
540,335 

540,359 
540.556 
540.242 
540.238 
540,589 

540,309 
540.352 
640.240 

540,517 
540,268 
540,545 
540,542 
540,298 
540,575 
540,538 
540.591 

040,336 
640,409 
540,460 
540,283 
540,458 
540,452 
540.344 
540,251 
540,300 

540,345 
540,227 
540,473 

540,541 
540.286 
540,600 

540,394 

540,275 
540,348 
540,410 
540 305 
540,571 

540,247 
540,466 
540,669 

540,243 
540,486 

540,487 
540,319 



540,604 

540.311 
540,330 
540,273 
540,580 
540,269 
540,272 
540,403 
5^474 



540.357 



540,467 
540,396 
540,503 
540.233 
540,558 
540,381 
540,494 



540,400 
540,266 
540,302 

540,395 
540.355 
540.294 
540,332 
540,509 

540,616 
540,464 

540,584 
540,613 
540,435 
540,534 
540,493 

540,480 

540,422 
11,498 
540,331 
540,225 

540,316 
540,295 
540,284 
540,371 
540,372 
640,527 

540,529 
540.510 

540,.')26 
640,523 
640,278 
540.549 



Stall, adjustable horse, E. R. Meres 

Stamp affixing device, G. J. Rollandet 

Stamping and labeling machine, packet, W. R. 

Landfear ..., 

Stand. See Camera stand. Clothes stand. 

Music stand. 
Stand for supporting cameras, etc, Fisher & 

Palmer 

Steam boiler, W. B. Salmon 

Steam generating system, W.H. HaJlowell 

Steam generator, H. Bi. Frauz 

Steam generator, P. Rellly 

Steam or hot water furnace, J. W. Haughawout .. 

Steam trap, A. Tumbull 

Stitched surfaces, machine for Indenting, J. V. 

Allen 

Stopper. See Bottle stopper. 

Stove, G. Thompson 

Stove and kitchen utensil, F. G. High 

Stove, gas, J. F. Werle 

Stove, beating, J . J. Graves 

Straw stacker, p nemnatic, C. T. H. Bond 

Street indicator. J. P. Wick 

Switch. See Automatic switch. Electric switch. 

Railway switch. 

Swinging gate, G. C. Twyman 

Switching device, W. M. Clark 

Table. See Billiard and pool table. Extension 

table. Ironing table. 

Target trap, A. M. Jenkins 

Telegraphy, C. R.J. Willot 

Telephone system, W. W. Dean 

Telescope object glass, H. D.Taylor 

Testing machine, coin controlled, C. W.Moore... 

Thrashing machine. W. Butler 

Thrashing machine band cutter and feeder, J. 

Hovey (r) 

Ticket holder. Deimel& Fischer 

Tie. See Bale tie. 

Tie plate, (-aldwell & Davison 

Tie plate, W. Goldie 

Tile work, D. N. Lanyon 

Time recorder, workman's, E. G. Watkins 

Tire inflator, automatic, P. W. Stanford 

Tobacco drying and ordering apparatus, J. K. 

Proctor 

Tobacco pipe, W. Demuth 

Tongue and thills for vehicles, combined, Blain 

A; Fortln 

Trap. See Mole trap. Steam trap. Target trap. 

Trolley for canal boats, electric, A. C. Mather 

Trolley pole with locking wheels, T. Thompson .. 

Truck, J. N. Jemison 

Truss, C. E. Hill 

Tube. See Speaking tube. 

Tubes, forming flanges on metallic, S. E. Howell. 

Tug, hame, C. Hoberecht 

Tunneling machine. T. W. Fry 

Tunneling machines, automatic feeding device 

for, Copeland & Vielhaber 

Turning machine feed mechanism, W. W. 

Tuctecr 

Typewriter cabinet, J. R. Freeman 

Typewriter desk, O. B. Rowlett 

Umbrella, E. Flude 

Umbrella or parasol fastening, E. L. Glenn 

Valve J . Hewitt 

Valve! quick-action triple, J .B. Maynadier. ...... 

Valve, steam engine, N. T.Greene 

Valveless engine, A. Sch eid 

Vapor burner, J. W. Weaver 

Vehicle seat, supplemental, A. L. Hall 

\^ehicle spring, K. T. Lom bard 

V^elocipede, ice, O. Matto x 

Vise, A . Vanderbeek 

Wagon, dump, G. J. Cropp 

Wall and furniture guard, G. W . Hinkle 

Wash bench and ironing table, combined, P. 

Starr 

Watch cannon pinion, A. N. Gauthier 

Watch escape wheels, making. G. F3. Hart 

Water, apnaratus for electrically purifying. Col- 

her & Detlefs 

Water closet flushing device, W. R. Baker, 

640.346, 

Water lifting device. A. Boucharat *....' 

Wheel. See Cycle wheel. Self -oiling wheeL 

Whiffietree hook, G. H. Hayward 

Wire feeder, O. J. Bbert 

Wire stretcher, C. S. Pentecost 

Wood indenting and apparatus therefor, W. W. 

Grler 

Wool fat Into hard and soft products, separating, 

Jaffe & Darmstaedter 

Wrench. See Nut and pipe wrench. Pipe 

wrench. 

Wrench, w. Dicks 

Wrench, W. Harding 

Yeast food, making, Wahl & Henlus 

Zither, mechanical, LIppmann & Keller 



640,594 
640,599 

540,260 



640.611 
540,407 
540,590 
640.612 
540,457 
540,254 
540,470 

540,291 

540,468 

540,548 



540,587 
540,573 
540,476 



540.601 
640,232 



540,318 
540,477 
540,239 
540,339 
540,595 
540,576 

11,499 
540,610 

540,482 
540,a56 
540,501 
540,525 
540,519 

540,271 
540,583 

540,229 

540,325 
540,340 
540,317 
540,312 

540,314 
540,551 
540,306 

640,299 

540,285 

540,428 
540,516 
640,304 
540,488 
540,547 
540,360 
540,245 
640,461 
540,565 
540,384 
540,450 
540,506 
540.413 
540,484 
640,442 

640,338 
540,586 
540,546 

540,608 

540,347 
540,230 

540,439 
540,543 
540,512 

540,588 

640,256 



640,353 
540,252 
640,471 
540,449 



TRADE MARKS. 

Blowers, steam boiler, G. L. Thompson 

Books, Lothrop PubllshlngCorapany 

Cement, Portland, Frank B. Morse Company, In- 
corporated 

Digestive preparation, Fairchlld Brothers & Fos- 
ter 

Eyelets and lacing studs for shoes or garments. 
Fast Color Eyelet Company 

Fertilizers, American Plant Food Company 

Fire extinguishing apparatus, S. M. Stevens 

Flavoring extracts, W. P. Ward 

Flour, Heck er-Jones-Je well Milling Company...^. 

Headache cure and gonorrh ea remedy and cure, 
G. H. Weber 

Hooks and eyes, A. Stelnhardt & Brother 

Hose supporters, button, George Frost Company. . 

House furnishings, J. P. McHugh 

Leather and metal goods, ifancy, C. F. Rumpp & 
Sons 

Malt and hops, extract of, Auheuser-Busch Brew- 
ing Association ; 

Medical compound in elixirs, wafers, and pill9, L. 
P. Miller 

Medicinal tonic for women. L. N. Brunswig 

Medicines and toilet preparations, certain named, 
W. F. Severa 4 ... 

Neckties and suspenders, C. Bloomberg 

Oil, olive, J. M. Chapman 

Periodicals, F. L. Chapman 

Polish, metal, H. Rattermann 26,651. 

Polishing, cleaning, and scouring, granulated sub- 
stance or powder for, R. W. Brown 

Powder, Hazard Powder Company 

Powders, perfumes, colognes, waters, and similar 
toilet preparations, Ladd & Coffin 

Razors and knives, N. Malluk 

Remedies for the hair, scalp, and skli. and sham, 
poo powder, L. Scott 

Remedy for diseases of the blood. Allen & 
Letzerlch 

Remedy for kidney and liver diseases, M . C. Quig- 
ley 

Remedy for toothache, J. Rlchln 

Remedy for use as a tonic In pulmonary com- 
plaints, proprietary, F. J. Rabell 

Ribbons, satin and velvet, L. Breteln & Brother.... 

Sheetings, bleached, Coventry Company 

Sirups for table use, maple and other. Bliss Sirup 
Refining Company 

Tobacco, cut and uncut plug, H. B. Huntoon 

Vermifuge, L. N. Brunswig 

Whisky, J. A. Gill 



26,624 



26,634 
26,631 



26,645 

26,648 



26,625 
26,657 



26,644 
26,636 



26,626 
26,647 



26,650 
26,654 



26,649 
26,657 



26,627 



26.646 
26,632 
26,643 



DESIGNS. 

Badge, M. Ernst 24,352 

Biscuit, T. F.Keller 24,364 

Carpet, F. M. Parker 24.a^9 

Carpet, F. Roque 24,358 

Carpet border, A. M. Rose 24,360 to 24,362 

Carpet sweeper casing, L. Gohlke 24,365 

Clasp, E. H. Stewart 24.a'>4 

Driving disk, C. H. Pelton 24,368 

Elevator car. W. H. Peirsol 24,372 

(;imp,F. Brltsch 24,357 

Glass dish, W. C. Anderson 24,356 

Glass vessel, B. Davles 24.355 

Kitchen cabinet, W. C. Weatherholt 24,366 

Radiator, J . N. Matlock 24,367 

Spoon, F. B. Pretat 24,353 

Sprue cutting machines, frame for, 0. Bberhardt.. 24,371 

Stepping block, W. Vaughn, Jr 24,370 

Suppository, E. T. Crellin 24,363 

Toeclip, W. H. Noderer 24,369 



A primed cop V of the specification and drawing of 
any patent in the foregoing list, or any patent In print 
Issued since 1863, will be furnished from this office for 
25 cents. In ordering please state the name and number 
of the patent desired, and remit to Munn & Co., 361 
Broadway, New York. 

(^anndiaii pnrenrs may now be obtained by the In- 
ventors for any of the Inventions named In thefore- 
foing list, provided they are simple, at a cost of $40 each, 
f complicated the cost will be a little more. For full 
instructions address Monn & Co., 361 Broadway, New 
Vork. Other foreign patents mar also be ohtaioed. 



HfCdperiidementd. 



ORDINARY RATES. 

Inside Pase. each insertion - • 75 cents a line 
llncU Page, encli iiifiercion - - - - Si. 00 a line 

^T" For some classes of AdmertisementSt Special and 
Higher rates are required. 

The above are charges per agaxe line— about eight 
words per line. This notice shows the width of the line, 
and is set in agate type. Engravings may head adver- 
tisements at the same rate per agate line, by measure- 
•nent, as the letter press. Advertisements must be 
received at Publication Office as early as Thursday 
morning to appear in the following week's issue. 




OODlHinETilLWOIIKERS 



without steam power can save 
time and rnoney hy using our 



SEND FOR CATALOGUES— 

^— Wood- working Machinery. 

B— Lathes, etc. 

SENECA FALLS MFG. COMPAKT, 

695 Water St, Seneca Falls, N. Y. 



I A T II P Q Shapers, Planers, Drills, Machine Shop 
L « I n b U ^ Outfl ts. Foot Lathes, Tools and Supplies. 
Catalogue Free. SEBASTIAN LA^HB CO., 

120 CULVEiiT St., Cincinnati, O. 



.SPECIALTIES & NOVELTIES-PATENTED 
Ij^RTICLES -SMALL OR FINE MACHINERY. 
SE^^o*^:7o«i^Sn OTTOKONIGSLOW 
- ^c.h^^^—^49 MICHIGAN ST. CLEVELAND. 0. 



THE SIMPLON TUNNEL. -DESCRIP- 

tlon of the project tor a tunnel through the Pennine 
Alps under Monte Leone, which, when completed, will 
be the longest in the world. Nature of the rock to be 
traversed, uroposed system of construction, ventilation 
and cooling, hygienic arrangements, outside erections. 
Kull details, with 11 illustrations. Contained in Scien- 
tific AMKiiiCAN Supplement. Nob. 99^« 999, and 
1000. Price 10 cents each. To be had at this office 
and from all newsdealers. 



BARNES Foot-Power 



MACHINERY. 





^^^^^ FOR WOOD AND METAL WORK. 

CkbETTt Maki 



Thc Bear rooT powkr Machinci in the Worlo. 
W. F. k JOH URIES N., 1999 lUIT ST., lOCCFOII. ILL 



RI-QIII DUinC for use in the arts, Killing Insects 
Dl OULrniUu in Grain, Killing Burrowing An- 
imals, etc. Manufactured by 
E. R, TAYL.OK, Cleveland, Ohio 



OF CARBON 




YANDUZEN»3^"PUMP 

THE BEST IN THE WORLD. 
Pumps Any Kind of Liquid. 

Alwayi in Order, never Ologg nor 
freezes. Every Pump Qnftranteed. 

xt^ sx2se:s, 

200 to 12000 Galtont per Hour. 
Cost 07 to $75 «*ch. Address 

THE L W. VANDUZEN CO.. 

102 to 108 e. Second St., Cincinnati, 0. 



BUY 
TELEPHONES 

Tlint live good— not ** cheap thintES." The differ- 
ence in cost is little. We guarantee our apparatus and 
guarantee our customers against loss by patent suits. 
Our guarantee and Instruments are liCITH (>OOI>. 
WESTERN TELEPHONE CONSTRUCTION CO., 
440 Monadnock Block, Cbicaqo. 
Largest Ma^nufactwrers of Telephones In the United States 




HAVE YOU SEEN 

The New Green River Al 

Drilling Machine P 

Everything done— drilling and rerers- 
Ing— with one hand, without taking it 
from crank. Price - - $15.00 

fW Send for Catalogue. 

WILEY & RUSSELL. MFG. CO. 

Greenfield. Mass., U. S. A. 



Inventors Often Find It Difficult 

to obtain trial or experimental lots manufactured at 
reasonable rates. Novelties in wire, sheet metal, steel, 
or brass. [>IODELS. Write. 
L. R. HITCHCOCK, Watertown, Conn. 



MATCH * MACHINERY. 

Ijatest Improved. Complete plants fumlshed. JOS. G. 
DONMBIJjT, 1209 Buttonwood Street. Philadelphia, Pa. 



FORMED 




m L S. Stamtt Co, 



MILLINa GUTTERS 

— FOR— 

Milling Parts of Machinery. 

These Cutters can be made in a great 
variety of outlines and can be sharp- 
ened by grinding without chang- 
ing form. They are economical in 
the production of duplicate and in- 
terchangeable parts. 

^W Illustrated Catalogue Free. 
Manufacturer of Fine Tools, 
P. O. Box 13, ATHOL, MASS. 



MODEL, EXPERIMENTAL and ELEC- 
TRICAL WORK. '""ffilp'SSaJ^*'"- 

WALMSLEY, FULLER & CO., CHICAGO. 
The Only Complete Scienoe Fnctory in the 
West B^" Send for Circular. 



COMPOSITION AND CONSTITUTION 

of Certain Alloys.— A paper by Dr. C. R. Alder Wright, 
F.R.S., epitomizing the author's experimental inquiries 
into the subject of the relations of metals to one an- 
other as regards their mutual miscibility or solubility 
when rendered fluid by heat. With one illustration. 
Contained in Scientific amkhican Supplement, 
N08. 999 sind KlOO. Price 10 cents each. To be 
had at this office and from all newsdealers. 
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, GREATER CAPACITr US/NC LESS 
I POiVER THAN AHy OTHER 0>*/ EARTH 

-'--^ GATES IRON WQRKS^"^ t 

• &50 ELSTOIm AVE. CHICAGO. 



ELECTRICITY 

MechaniCB, Steam Engmeering, Meohanio&l 
Drawing, Architectare, R. R. and Bridge 
Kngineering, Plumbinjsr, Heating, Mining, 
Engjiiah Branches. Send for free circular, 
stating subject wish to study or yoor trade. 
Correspondence School of Indnstrlal 
Sciencest SCRANTON* PA. 




Study Electricity at Home 

by our correspondence method, with Fbee Appabatus. 
Terms low. Cat. free. Sclentlflc Machinist, Clevel'd, O. 



Oil Well Supply Go. 

Manufacturers of everything needed for 

ARTESIAN WELLS 

for either Gas, 11, Water, or Mineral T ests, 

Boilers, Engines, Rpe, Cordage, Drilling 

Tools, etc. IliHii'd catalogue, price I isiSt 

(Hid discount sheets on requesi, 

Pittsburg, Oil City and Bradford, Pa. 
Also. 32 Cortlandt St., New York. 





ARTESIAN WELLS— BY PROF. E. 

G. Smith. A paper on artesian wells as a source of 
water supply. Essential peolopical conditions of arte- 
sian wells. Some chemical features of artesian well 
supply. Contained in Scibntific American Sup- 
PMCMENT. No. 943. Price 10 cents. To be had at thir 
office and from all newsdealers. 



IWELL DRILLS 

awarded Highest Medal at the World's Fair. 
All latest improvements. Catalogue free. 

F. C. AUSTIN MFG. CO., CHICAGO, ILL. 




STEVENS 

FINE ADJUSTING <fe TRANSFER 

OUTSIDE CALIPER, No. 100. 

Postpaid, by mall, as follows : 

6 inches. . . .$1.50 1 10 Inches. . . .$2.00 

8 " .... 1.75 112 " .... 2.25 

Ideal and Leader Spring Dividers and 

Calipers, Ideal Surface Gauges, Depth 

Gauges, and Fine Machinists' Tools. 

^"Illustrated catalogue free to all. 

J. STETKNS ARMS AND TOOL CO. 

P. O. Box 280, Chlcopee Falls, Mass. 



EXPERT MODEL MAKING.'^'!^'''"' 

J. C. Seyl, Prop. Chicago Model WorKs, Chicago, 111. 179 
E. Madison St. Write for Catalogue of Model Supplies 



Parson's Horological Institute. 

Scliool for niatcliiiiakers 

ENGRAVERS AND JEWELERS. 

1^" Send for Catalogue and References. 

PARSON'S Horological Institute. 

302 Bradley Avenue, PEORIA, IL.L.. 



Shingle, Heading, and Stave Mill Machinery 




Improved Gauge Lathe. 



and Veneer Cutting. 

Send for Cat. A. 

Handle Machinery 
for Turning Handles 
for Brooms, Axes, 
etc. Send for Cat. B. 

Wood Pulp Ma- 
chinery. Send for 
Cat. C. 

Trevor Mfg. Co. 

Lockport, N. Y. 



are often nearly ruined by using a grind 
stone not adapted to the work. Our 
quarries produce a large variety of grits 
s uitab le for grindlnf: any tooL 

P^ May we send you our Catalogue^ 
which ivilL give you some information ? 
GRAFTON 5iT0NE COMPANY, 
No. 80 lUver Street, Grafton, Ohio. 




A Valuable Book 




U VDUflTtCM ^y original method $2. 100 pp. pam- 
11 I r nU I I olil phlet 10c. One on Personal MagneU 
ism lOo. Dr. Anderson, SAG. Masonic Temple. Chicago. 



12,500 Receipts. 708 Psij^es. frice $5. 
Bound in Sheep, S6. Half-Morocco^ S6.5U. 

This splendid work contains a careful compilation of 
the most useful Receipts and Replies given in the Notes 
and Queries of correspondents as published In the Sci- 
entific American durlnsrthe past fifty years ; together 
with many valuable and important additions. 

Over Twelve Thon»>niifl selected Receipts are 
here collected; nearly everv branch of the useful arts 
being represented. It is by far the most comprehensive 
volume of the kind ever placed before the public. 

The work may be regarded as the product of the stud- 
ies and practical experience of the ablest chemists and 
workers in all parts of the world ; the information given 
being of the highest value, arranged and condensed in 
concise form convenient for ready use. 

Almost every inquiry that can be thought of. relating 
to formulae used In the various manufacturing indus- 
tries, will here be found answered. 

Instructions for working many different processes in 
the arts are given. 

Those who are engaged in any branch of Industry 
probably will find in this book much that is of practical 
value In their respective callings. 

Those who are In search of Independent business or 
employment, relating to the home manufacture of sam- 
ple articles, will find in it hundreds of most excellent 
suggestions. 

t^~ Send for Descriptive Circular. 

MUNN & CO., Publishers, 
SCIENTIFIC AMERICAN OFFICE, 

361 Broadway, Mew York^ 
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Faimded by Mathew Ciurey, 1786. 

HENRY CAREY BAIRD & CO. 

Industrial Publishers, Booksellers & Importebs 
810 Walnut St., Philadelphia, Pa.. U. S. A. 

^T" Our New aud Heyised Catalogue of Practical and 
Scientific Books, 90 pages, 8yo, and ourotber Cataloiraes 
and Circulars, the wbole covering every branch of Sci- 
ence applied to tbe Arts, sent free and free of postage 
to any one in any part of the world who will furnish his 
address. 



Just Published. 



Motive Powers 

and their Practical Selection. 

By REGINALD BOLTON. 

Crown 8vo. 267 pages. With many Tables 
and Index. $2.25. 

*** The book contains information necessary for 
deciding upon the best prime motor to suit any given 
circumstances, with all materials and rules for a prac- 
tical and accurate decision^ including comparative cost 
throughout. 

Our Cataloffue of Scientiftc Books and Ptn9pe4:tu*£s of 
Eni/f/neering Works sent upon request. 



LONGMANS, GREEN & CO., pabii.h.r.. 

. . . NEW YORK . . . 



"OTTO" 

CAS AND GASOLINE 
ENGINES. 

H to 100 h. p. Canbeusedin 
cities or in country inde- 
pendent of gas works 
or gas machines. 

No Boiler, No Danger* 

Over 45,000 Sold. Ko Engineer. 

The Otto Gas Engine Wk8.,hcorp'd, Philadelphia 




IRFAQ DEVELOPED. Absolute secrecy. Send 

I U k n U for particulars. Advice and suggestions free. 
Correspondence and sample orders solicited. 25 years 
In business. Giirdam & So n, 96 John St., New York. 
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HELLO, CENTRAL! 

Do you use telephones? [f so, we can give 
you just what you want. Our specialty is Blake 
Transmitters. There is a " best ";.in everything, 
and ours are the best. We sul)ply complete 
telephones or all or any of the parts to construct 
a telephone. Write for illustrated catalogue. 

PHCENIX INTERIOR TBLBPHONB CO., 
131 Liberty St., New Fork. 



Haunted SWINa> entire interest in the 
lUuslon Apparatus known, as the Haunted Swing, 
patented November 7, 1893, No. 608,227 ; we are now pre- 
pared to sell either American or European rights. 
CATHCART & BARTLETT, ATLANTIC CiTT, N. J. 




NICKEL 

AND 

ELECTRO -PLATING 

Apparatu and lateriaL 

THE 

Hanson & Van Winkle do. 
Newarli, N. J. 

81 Liberty St., N. Y. 

36 & 87 S. Canal St., 

Chicago. 



GRADUATE AND POST-GRADUATE 

Engineering Degrees. -By Robert H. Thurston. An able 
discussion of the subject of the conditions under which 
degrees in engineering should be given. Contained in 
Scientific American Supplement. No. 1003. Price 
10 cents. To be had at this office and from all news- 
dealers. 
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NOW READY I 

Seventeenth Edition of 

Experimental Science 




REVISED AND ENLARGED. 
I'^O i'nges and IIU Superb Cuts added. 

Just tbe thing for a holiday present for any man, 
woman, ntndent, teacber, or anyone Interested In science. 

In tbe new matter contained In the last edition will be 
found the Scientific Use of the Phonograph, the curious 
optical illuflion known as the Anortnoscope, together 
with other new and interesting Optical lilnsions, the 
Optical Projection of Opaque Objects, new experiments 
In Projection, Iridescent Glass, some points In Photo- 
graphy, Inciudlng Hand Cameras, Cane Cameras, etc.; 
Systems of Electrical Distribution, Electrical Ore Find- 
er, Electrical Rocker, Electric Chimes, How to Color 
Lantern Slides, Study of the Stars, and a great deal of 
other new matter wbicb will prove of interest to scien- 
tific readers. 

.840 pages, 782 fine cuts, substantially and beautlf ally 

bound. Price in cloth, by mall. 84. Half mOFOOCO, M&* 

^^rStnd jOT xUuttTaitd circular. 

MUNN it CO., Publishers, 

Office of the SCIENTIFIC AMERICAN, 

3tfl BilUADWAY» NEW YOKK.. 




GAS AHD GASOLINE EHGIHES, 

FROM I TO 10 HORSE POWER, FOR ALL POWER PURPOSES. 

222 CHICAQO STREET, BUFFALO, NEW YORK. 
ItuKcles-Coles Encineerlnat Co., 39.41 Coi'tlandt Street, New York, Aatents. 



GAS ENGINE niftTHicg 

also for Water Motor. Dynamo, Boiler, Engine, etc. 
A. F. WEED <& Cb., lOtf Liberty &»t., N. Y. 




Durable— Easily Applied. 

This roofing is manufactured 
from natural Trinidad asphalt 
materials, and will not dry up 
and become brittle under ex- 
posure to the weather as coal- 
r roofings do. |y Send for 
free sample of roof 12 vears oW, 
with circular and price listto 
WARREN CHEMICAL 

&, MFG. CO., 
85 Fulton Strc^et, 

New York, U. S. A. 



ROSE POLYTECHNIC INSTITUTE, 

Terre Haute, Ind. A School of Engineering. 
Mechanical, Electrical CItU Engineering, Chemical 
courses, well endowed. Extensive Shops and Foun- 
dry. Modemly equipped Laboratories in all depart- 
ments. Expenses low. Address C. L. MEES, President. 



^^DEAFNESS 

and HEAD NOISES relieved by using 
Wilson's Common Sense Ear Drums. 

New scientific inyention, entirely different 
in construction from all other devices. Assist the deaf 
when all other devices fail, and where medical skill has 
given no relief. Safe, comfortable, and invisible; no 
wire or string attachment, ^n rite for panophlet. 
WILSON EAR DRUM 1»IANUFG. CO, 
Louisville Trust Co. Building, Louisville. Ky., 
|y Mention this paper, and 1122 Broadway, Kew York 





THE "ROUND BOX" 
TYPEWRITER RIBBONS 

M. & M. CARBON PAPERS. 

Give perfect satisfaction when 

others fail. Used by nearly all United 

States Government Departments. 

Samples Free u/pon application. 

miTTAG <fe YOIiGER, 

Manufacturers for the Trade, 
Cor. FMk* S.S. Atii., FMk Sldge, H. J. 



FORECLOSURE SALE. 

The Works of the Gilbert Car Alannf acta ring 
CompiLny will be sold at Auction July 2nd, 180&, at 
noon, at Green Island, Albany Coimty, N. r. Phmt !n 
good order. Apply to HALE, BULKBLEY A TKN- 
NANT, Attorneys, 26 North Pearl Street, Albany, N. Y. 



THE Electric Launch Co. 

Office and Wor^s 186 Streeit 

Morris Heights, NewYorkCity 




PRENTISS TIME SYSTEM 

S, 30, 60, 90 and 100 day movements. 

SYNCHRONIZEn CLOCKS 
Synchronizers for Time-Stamps and Record- 
ers. Also Mechanical Self-winding Clocks. 

CALENDAR CLOCKS 
Tower Clocks, Outside and Synchronized 
S i n C locks. Clocks rented in New York City 

|y Send for pamphlet and particulars. 

The Prentiss Clock Improvement Co., 

49 Dey St., Nbw York City. 



CALENDOLI'S TYPESETTING MA- 

chine.— Description of a machine recently invented by 
Father Calendoli, a Sicilian Dominican, which permits 
an experienced operator to compose fifty thousand let- 
ters KU hour. With 7 illustrations. Contained in Rcien- 
TiPic AMERICAN SUPPLEMENT, No, 1005. Price 10 
cents. To be had at this office and from all newsdealers. 




S ??.? ^aVvTcVJ.? " INVENTORS. 

Experimental work of every description. Automatic 

machinery designed and built. ^T" Send for circular. 

MALTBY MFG. CO., Brooklyn, N. Y. 



Telephones 

Sold outright. Cannot get out of order. 
Ouaranteed free from infringement. 
Suitable for exchanges or private plants. 
HT" Send for Testimonials and Prices. 
Some good territory left for reliable agents. 
Mason Telephone Co., Richmond, Va. 



ICE 



MACHINES. Corliss Enginen. Krewers* 
and Bottlern' Ulnchincry. The Yilteb 
MFO. Co., 899 Clinton street, Milwaukee, Wis. 




RED CEDAR 
TANKS fi» 



WHITE PINE. CYPRESS, REDWOOD. 



16 Murray St.. New York. 
36 S. Market St.. Boston. 
321 Vine St , Philadelpiiia. 



I WILLIAMS MF6.C0. 

Kalamazoo. Mich. 



POSSIBILITY OF LIFE IN OTHER 

Worlds.— A most interesting discussion of this much 
debated question by the threat astronomer, Sir Robert 
Ball. Contained in Scientific American Sup- 
plement, No. 99'^. Price 10 cents. To be had at this 
otRce and from all newsdealers. 



MONITOR 



VAPOR ENGINE and 
POWER COMPANY, 

8 Erie Street, Grand Rapids, Michigan. 
Gasoline Launch Engines and Launches 




ALGO 




VAPOR LAUNCH. 

Engine and helm controlled 
from bow. liatest improved and 
only 12 to 1 motor now ready for 
the market. 18 to 40 ft. launches 
' 2, 3, 5 and 7 h. p. No licensed en- 
gineer or pilot required. Speed 
and safety guaranteed. No dan- 
gerous naphtha or gasoline used. 



Marine Vapor Fnglne Co., Jersey City, N. J. 



MANUFACTURE OF BICYCLES.— A 

very comprehensive article giving the detiiils of con- 
struction of every part of these vehicles. With 16 en- 
gravings. Contained in Scientific American Sup- 
plement, No. 908. Price 10 cents. To be had at this 
office and from all newsdealers. 




BICYCLES 

New or 2d hand; lowe 



ON EASY 
__ PAYMENTS 

-.:. -.% -,!-. "» lowest prices: Mfrs. 

old reliable Sylphs and OveFiuids. 
We sell every where.Cata.Ave. E>ub.'64. 
BO0S5, HAZAED A CO., 16 it., Peorla,IU. 



AMERICAN 6AS FURNACE CO. 

" of ELIZABETH, N. J., Patentees of 
A Complete System for the generation of a 

CHEAP AND PERFECT FUEL GAS. 
CAS BLAST FURNACES, 

for all kinds of Mechanical Work, 

HIGH PRESSURE BLOWERS, ETC. 

|y Illustrated Catalogues on application. 
Address, 80 NASSAU STREET. NEW YORK. 




If yowr deaXer does not keep this ink in stock 
send 26 cents in stamps to THEO. ALTE- 
NEDER A SONS. Philadelphia^ and they 
wiU send you a fuU size hottle. 



THE NEWSPAPER AND THE ART 

of Making It.— An address delivered at Cornell Univer- 
sity, by Charles A. Dana, editor of the New York Sun. 
Contained in Scientific American Supplement, No. 
995. Price 10 cents. To be had at this office and from 
all newsdealers. 





STEAM 

SPECIALTIES. 

8>'S«000 Penberthy Injectors in ac- 
tual u se on boilers in u. S. and Can. 
^f Send for catalogue. 

psrmBEBTaY injector co. 

U8 BoTenth St., Bxtbott, Mich. 



CONTRACTS WANTED. 

To manufacture Hardware Specialtiei, Pat'd Novelties 
and Sheet Metal Stamping. Lang Mfg. Co., Raclne,WiB. 



GASOLINE 



ENGINES. 




liji to 75 horse power. For Propell i ng Boats of all kinds. 
Cheapest Fuel, Absolute Safety, No Ldcensed Engineer, 

Sinaple Construction, Tlundreds in Successful Use. 
|y Write for illustrated catalogue. 

UI.OBK GAS ENGINE CO., 
Merlon Avenue & 49th Street, Philadelphia, Pa. 
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Messrs. Munn & Co, Solicitors 
of Patents, have had nearly fifty 
years' continuous experience. Any 
one may quickly ascertain, free, 
whether an Invention probably is 
patentable by writing to Munn & Co. 
Communications strictly confiden- 
tial. A handbook of patents and 
how to obtain them akol free. 

PATENTS 

taken through Muim & Co. receive 
special notice in the Scientitic Artier- 
ican. This splendid weekly paper, 
elegantly illustrated, has the largest 
circulation of any scientific work. 
IS a year. Specimen copies free. 
Address MUNN & CO., 
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New York, 361 Broadway. 
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PRICES on Small Motors. Pynamos, and Castings 
for same, for So. stampw Wm. v. lb Gmbh. Coltunbus, O. 
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NESS CURED! THE EAR 

IIADnDATflD Cures DEAFNESS 
VllrUllri I Ull on Strictly Sci- 
entific principles. Satisfaction guaranteed or money 
refunded. No drums Made of gold. Circulars free. 
EAR VAPORATOR CO., Y.M. C. A. Bldg., Chicago, 111. 



DEAF 



ENGINEERING FALLACIES.— AN AD- 

dress to the graduating class of the Stevens Institute of 
Technology, by President Henry Morton, on certain 
popular fallacies likely to be encountered by young en- 
gineers, nnd which may sometimes lead even able men 
astray when met with in a new euise. With 2 figures. 
Contained in Scientific American Supplbm ent, No. 
994. Price 10 cents. To be had at this office and from 
all newsdealers. 



Caittilu lf«a ll«tf«hina Ice* e^-> ^^ a ^^'^ mInnteB, $10 and up. Filters, |1J2& and up. Cookers, fl. Seltsateurs 
r am llj ice maGllllieto prepare one's self soda water, $i. GO and up. li. Dbsmioky, 126 W. 2Gth St.. N. T. 



W. E. JACKSON, Jr., 

of Jackson & O'Connor. 



W. F. THOMAS, 

Of Thomas & Barton. 



JACKSON & THOMAS. 



.Manufacturers' Agents. 



Can handle to advantage two more lines of staple 
manufactures for Georgia and South Carolina. Four 
men constantly o n t h e road. Addres s, 
_ TE""" ^ - - - 



JACKSON & THOMAS, P. O. Box I 



Augusta, Ga. 



A REVOLUTION!!! 

A New COTTON QIN 

and WOOL BURRER. 




Inventive genius has at last produced a machine that 
will send into retirement the old Saw 6in so long tole- 
rated, owtiMT to enormous development in the cotton 
industry. The Universal Cotton Gin and Wool Burrer 
Company are taking out patents in tbe principal coun- 
tries, and make claim to superiority over the system 
now in use on the followiuR among other points: The 
new Roller Gin will preserve the fibre intact ; clean the 
seed more thoroughly, and thus save a large amount of 
cotton; prevent the possibility of Are; perform the 
work with a minimum of power: require comparatively 
no repairs; require but little if any cleaning, and have 
no saws to sharpen. They are the acme of Bimplicity in 
construction and effectiveness in economical working. 
Tbe staple delivered in the most improved condition, 
with the least damage to fibre ever heretofore effected. 
Alfred B. Shepperson, of the Cotton Exchange, New 
Fork, recognized as foremost expert and authority in 
the cotton world, as attested by his services to tbe Na- 
tional Department of Agriculture, and the favorable 
reception accorded to his opinions and publications. Is 
President of this Company ; T, H. Pearse, Secretary ; 
C. A. Kingman, Treasurer: and S. L. Johnston, Superin- 
tendent and Xiuglneer. A hand machine and also full 
size power gins may be seen in operation. A limited 
amount of treasury stock is for sale. For full particu- 
lars address 

UNIVERSAL COTTON GIN k WOOL BnRItER CO., 

Room 60 

FI8KE BUILDING 89 STATE ST.. BOSTON. 




?SuUSE6RINDST0NES? 

If so, we can supply you. All sizes 
iiioiiiitefl and iiniiiuiinivct. always 
kept in stock. Bemember, we make a 
specialtyof sele ctin g stones for all spe- 
cial purposes. 1^ Ask for catalogue, 

The C;i.EYEl.AM) 8TMNK CO. 

2d Floor. Wilshire. Cleveland, 0. 



RUBBER ESfiS, 



ders and Bulbs wanted. 
A Son. KlrksviUe, Mo. 



GIOVANNI MINA, 

MAlfOVAOTUBEB OT 

Piano Organs. 



REPAIRING nnd 
TUNING. 
19 SUIililVAN STREET, 
NEW YORK. 




NAFEW-LOVELL CHECK PRCTECTCR 

Perfect In construction. Modem. High- 
ly Finished and Cheapest. 
Simple in Operation. Com- 
pact. No parts to wear out. 
tJniimited Guarantee. A Cer- 
tain Protector. Sent on ap- 
proval.to any responsible firm. 
Price, 18.60, Agents wanted. 
Catalogue sent Free. 

SAMUEL MFfiWCOlPANf, 

36 Cortlandt St., New York, 
U. S. A., Manufacturers. 




PATENT STEEL. 

SKELETON LEGS 

ARE THE BEST. 

Established 1849. 
D. W. KOLBE A Sox, 1339 Arch St., Philadelphia. 




YOLNET W. MASON & CO. 

FRICTION PDLLEYS, CLDTCHES, and ELEVATORS 



PROVIDENCE, R. I. 



Architectural j^ooks 

Useful, Beautiful and Cheap. 

Any person about to erect a dwelling house or sta- 
ble, either in tbe country or city, or any builder wishing 
to examine the latest and best plans for a church, 
school house, club house, or any other public building 
of higb or low cost, should procure a complete set of 
the Architbcts' and Boildeus' Edition of the Sci- 
entific American. 

The information these Yommes contain renders the 
work almost indispensable to the architect and builder, 
and persons about to build for themselves will find the 
work suggestive and most useful. They contain draw- 
ings in perspective and in color, together with floor 
plans, costs, location of residence, etc. 

Two volumes are published annually. Volumes 1 to 
18, which include all the numbers of this work from 
commencement to December, 1894, may now be obtained 
at this office or from Booksellers and Newsdealers. 
Price, stitched in paper. 12.00 per volume. These vol- 
umes contain all the plates, and all the other interesting 
matter pertaining to the work. They are of great per- 
manent value. Forwarded to any address. 

nilJNN 6c CO., Publishers, 

361 Broadway, New York* 



© 1895 SCIENTIFIC AMERICAN, INC. 



384 



^tuntitu %mmtm. 



[June 15, 1895. 



^^iJvcriisiemenf^, 



ORDINARY RATES. 

Inside Fuse, each insertion, - 75 cenrn n line 
Buck Page, each insertion. - - $1.0Oaline 

tW For some classes of AdvertUements, Snecial and 
Higher rates are required. 

The above are charpres per agate line— about eight 
words per line. This notice shows the width of the line, 
and is set in agate type. Engravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press Advertisements must be 
received at Publication Oflfice as early as Thursday 
morning to appear in the following week's issue. 



NEW- MAIL 



Highest Possible Grade. 

Price for 1895, 




Boys' and Girls' Wheels, ^115. ^120, S40, etc. 

Wm. Reaii &.3ojis, 1 07 Washington St., Boston 



lOE-HOq^B AND COLD ROOM.— BY 

R G. Hatfield With directions for construction. Four 
engravings. ^ iitained in Scientific American Sup- 
plement, N - .»!». Price 10 cents. To be had at this 
otfice and froii/ kll newsdealers 



Premo Cameras 




Premos 
Produce 

Perfect 
Pictures 



Are perfect in construction, workmanship 
and finish, and contain more modern im- 
provements than any other Camera. We 
make several styles and guarantee them all 

ROCHESTER OPTICAL CO. 

22 South Street, Rochester, N. Y. 

^™ fORFINETOOJLSiMEygiYSHop. 



CHICAGO, ILt.U.S.A^ 



LITTLE CIANT SCREW PLATES 

Wire sizes for Jewel- 
ers, Dentists, Tool Ma- 
kers, and Amateurs 
use. Machinists' sets 
with Taper, Plupr, 
and Bottoming taps 
for pipe and bicycle 
work. Also black- 
smiths and carriage 
mak^s use. t^" Send for fully illustrated catalogue. 
WELLS BROS. & CO., P. O. Box B, Greenfield, Mass. 




ARMSTRONG'S » PIPE ^THREADING 

— AND — 

CUTTING-OFF MACHINES 

Both Hand and Power. 

Sizes 1 to 6 inches. 
Water, Gas, and Steam lit- 
ters' Tools, Hinged Pipe Vises, 
IMpe Cutters. Stoclcs aiul IJics 
; iinivcrsallu ncknowledijid to be 
\TH1S. BEST. ^:W^ Send for cntuJog. 
A I'liiHtroiii! I^lfs:. ('o., 

JSi'ida:epoi't, Conn. 




The 

American 
Bell Telephone 
Company, 

125 Milk Street, 
Boston, Mass. 



This Company owns Letters- 
Patent No. 463,569, granted 
to Emile Berliner Novem- 
ber 17, 1891, for a combined 
Telegraph and Telephone, 
covering all forms of 
Microphone Transmitters 
or contact Telephones. 






MAKER & GROSH. 40 A Street, Toledo, Ohio. 




Every blade file tested, replaced free 
if soft or flawy, hand forged from razor 
steel. This cut shows two blade jack 
knife, exact size, ebony handle, weighs 
three ounces. Sample sent, 
post paid, 60 cents, and 
six for S3. Strong three 
blade knife, SI ; flne three 
blade, St; strong two 
blade jack, 50 cents. 
iW Send for illustrated 80 
pafre free list and "How to 
Use a Kazor." 



THE BICYCLE : ITS INFLUENCE IN 

Health and Disease.— By G. M. II;imra<»iid, M.I). A val- 
uable and interesting.' paper in which the subject is ex- 
haustively treated from the followintr standpoints: 1. 
The use of the cycle by persons in health. 2. The use of 
tiie cycle by persons diseased. Cnntiiined in Scikntific 
AMERICAN Si'Pi'LKMKNT, No. I 00'^. Price 10 cents. 
I'o be had at this oftice and from all newsdealers. 




$86 AND $100 

|liii?3of/\ilf^odd5| 

• 

• FIVE MODELS-LADIES' AND MENS. • 

• Weights. 18 lo 25 pounds. • 
^ 40 Page Catalogue seni for postage. * 

|ltlD[IIMOIIIII!CH£K[EPIIIFI!Dlll| 

. • 

•MONARCH CYCLE CO.: 

I CHICAGO. U. 5. A. t 

» • 

• QOAiurLjcclNew York. O^emphis, Detroit. Denver. Salt Lake • 

• °"'*'^'^"'^^ I C.ty. San Francisco. Portlancj. Toronto - • 



Al i PriCBi 



P.icycles, Writches. Guns, Huggies, HiiToeBs, 

~ 'wing Machinep. Organs, Pi:inoB. SHles,ToolB 

cales of all varieties .ind lOOu other iirticlee. 

Lists free. Chicago Scale Co., Chicago, 111. 



PERFORATED 

Of 



// METAL 




Ig K OMBl 

Carry in pocket. Takes 25 perfect pictures 
in one loading— re-loading costs 20c. Ask 
your dealer for it, or send for free booklet 
•'All About the Kombi." 

Alfked C. Kemper, 

Branches : London, Berlin. 13*2-134 T^ake Street, Chicago 




G.<E^A^R 



-WORKS 



Frank Burgess, Prop., 83 Hartford St., Boston, Mass. 

Any size or style. Spur, Bevel, Spiral, Worm, etc. 

Spring Motors ii Specialty. BST'Seiid for Catalog. 



H OLLY STEAM ENBINEERINB CO. 

343-344 Butler Exchange, Providence, R. I. 
SPECIALTIES : Holly Gravity Return System 
saves One-Fifth of the Fuel. Holly Pressure-Reducing 
Valve; no spring, lever or diaphragm. Send for circular, 



'CHARTER' 



GAS AND GASOLINE 

Stationary Engines 

IH to 35 Actual H. P. 

"Sterling" Traction Engines 

18 Actual H. P. 

"Sterling" Porlatile Engines 

5 to 18 Ac ual II. P. 
CHARTER GAS ENGINE CO., P.O.Box 148, Sterling, III. 

BALL BEARING AXLES AND RUB- 

ber Tires. — A paper re;id bctOre the Carriajre Buihlers' 
National ("!(»nvenli(»n, IMiiladelpiiia. October, l.S'.>4, sliow- 
itiK the advantage to be derived tioin the use of ball 
bearings and pneumatic lires in ro;id vehich's. Con- 
tained in SC'IKNTIFIC AMKItlCAN S I' IMM.KM KNT. No. 

JHJ'vJ. Trice 10 cents. To be had at tliis ottice and Iruin 
ail newsdealers. 




IFSSOP'S STEEL^bV/t"^ 

yj*^^ FOR TOOLS, S/\WS ETC. 

IWM JESSOP & SONS US 91 JOHN ST. NEW YORK 



The New Model 



%ffliflgt9n 

jx ^pcwiitcn 

I^V Matchless Construction. 
I I Unequaled Durability, 
^^^ Unrivaled Speed. 

Many Notable Improvements. 

SEND FOR ILLUSTRATED CATALOGUE. 



Wyckoff, Seamans & Benedict, 
327 broadway. new york. 



j^^^.^^ FOOT and POWER 



Hand Lathes 

HIGH CLASS. 

LOW PRICES 

S^W° Send for (Uitaloguc. 

W. W. OLIVER, 

Sta. B. UiiHalo, N, Y. 




$8.52 



Size of 
Pictures, 

3}^ ^3% in. 

Weight of 
Camera, 
21 oz. 




The Bullet, 



A roll film camera that hits the mark every time. 
It's a repeater too ; shoots 12 times and can be 

Reloaded in Daylight. 

The Bullet is fitted with our new automatic 
shutter. One button does it all — sets and releases 
the shutter and changes from time to instantaneous. 
Achromatic lens. Handsome finish. 

• An Illustrated Manual, free with every instru- 
ment, explains its operation and tells how to finish 
the pictures— but " 7ve do the resf when you prefer. 

EASTMAN KODAK CO. 

C (17)1 era Catalogue Free. Rochester, N. Y. 




^s cientific gook (jatalogue 



RECENTLY IMIBlilSIlEI). 

Our New Catalogue containing over 100 pages, includ- 
ing works on more than flftv diflerent subjects. —Will 
be mailed free to any address on application. 
i>IlINN & CO., PuhUshers Scientikic American, 

3<51 Broadway, New York. 



Towers, Tanks and Tubs 

PATENT SECTIONAL 

All Iron Towers 

PLAIN 

ALL WOOD TOWERS. 
ELEVATED TANKS 

for Automatic Fire Sprinkler Plants. 

Louisiana Red Cypress Tanks 
a Specialty. 

W. E. CALDWELL CO., 

219 E. Main Street, 
Louisville, Ky., U. S. A. 





BOILERS AND ENGINES 

Horizontal and Upright, 

OF ALL SIZES- 

-lOR ALL E'URPOSES. 
All Dairy and Creamery Supplies, Ap- 
paratus and Packages. 
l/'ri'iiiiiery I'ackase IMauure. Co.. 
. . . Cliiintfo. 111. . . . 



F. W. G. WOOD ENGRAVER'S LINER 

All sf«es from No. 1 to 30, for 2 to 26 lines. 
liincM Iliiiforiii. Slinrp and Deep. 

The only Liner made that will work from 




CMGIIJCQ BoilevM and IVfacbine TooIn. New 

tHUIIltO, and Second " 



** Machinery & Supplies.^ ^ 



hand. Send stamp for paper 
W. P. Davis, Rochester, N. Y. 



EUJI P D V Emery Wheels, Grinding Ma- 
■wl b r% I ■ chines and Grinders' Supplies, 
Quick process and large stock. When in a nurry, 
buy of TH K 'VA N I T K i O ., New Vork City, 
Cincinnati, and Stkoudsbdrg, Pa. 



Patented Novelties Manufactured. 

S. p. Denison, 143 Center St., New Tork. 

PRIESTMAN SAFETY OIL ENGINE 

^* Phenomenally low in cost of operation."— Franklin Inst. 

^ *^* STEAM Kerosene, NOT Gasoline 
NOR 

ENdlNEEIl 

Economical, Simple, Safe, Au- 
tomatic. For Electric Light- 
ing, Pumping, Milling, etc. 

PRIESTMAN & COMPANY, Inc. 

Front and Tasker StreetSt - ^ Philadelphia 



black into white. Every Tool Guaranteed Perfect. Price 
#1.<M> each, or $10.0(1 a dozen. Angle, Tint, and 
l^ozenge tools, 75c. each. Illustrated circulars free. 
F. \V. (;KSS\VKIN, 11 John St., New 1 oik. 

Headquarters for Jewelers' Tools and Supplies, 





$18 



buys a beautiful little Canoe ; or 
a Magnificent Pleasure Boat for 
t^'" Send for GO-^age illus catalog. 
J. H. RUSHTON, CANTON. N. Y. 



$125 



They All Like It. 
The Ladies Like It. 
So Do The Men. 
Children Enjoy It. 

Layman Pneumatic Boats. 
tW^ See SCI. AM., May 18, 1895. 
Send ic. in stamps for our hand- 
somely illustrated catalogue. 
Address H. D. LAYMAN, 

851 Broadway, New York. ^-^ 

AMERICAN PATENTS. —AN INTER- 

esting and valuable table showing the number of patents 
granted for the various subjects upon which petitions 
have been tiled from the beginning down to December 
31, KSlU. Contained in SciENTit'iC AMERICAN Si'P- 
IM.K.MKNT, No. 100*2. Price 10 cents. To be had at 
this ottice and from all newsdealers. 



""""''S-'ofrBESK SHIPMAN ENGINES 



KEROSENE ( 



: OIL BURNER. 

BEST REGULATION, 

HIGHEST ECONOMY 

\m^.itiMWk ^OR ALU PURPOSES 
''■1i--2DmANUFACTURED IN SIX SIZES BY 
r SHIPMAN ENGINE MANFG CO- 



<:-»-ai,,,,,,j(flU8H STEAM PUMPS 



- THE 




I^- ESTABLISHED 1S45. 

The Most Popular Scientific Paper in the World 

Only $3.00 a Year, Incliicling ToMtatfe. 
Weekly"5ti Niiiiibei'iJi a Yeai'. 

This \%idely circulate*! and splendidly illustrated 
paper is published weekly. Every number contains six- 
teen pages of useful information and a larpe number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery, 
New Inventions, Novelties in Mechanics, IManufactiires, 
Chemistry, Electricity.Telegraphy, Photography, Archi- 
tecture, Agriculture, Horticulture, Natural History, 
etc. Complete list of Patents each week. 

reniLs of Sub.NcripiioM. — One copy of the Scien- 
tific American will be sent for one i/ear- 52 numbers— 
postage prepaid, to any subscriber in the United States, 
Canada, or Mexico, on receipt of Three Dollars by 
the publishers; six months, 11.50; three months, fl.OO. 

()liib*».- Special rates for several names, and to Post- 
masters. Write for particulars. 

The safest way to remit is by Postal Order, Draft, or 
Express Money Order. Money carefully placed inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but is at the sender's risk. Address 
all letters and make all orders, drafts, etc., payable to 
MUNN & CO., a«l Hioadway. i\e\v York. 



^mxWik ^mmmn ^uppUment 

Thisisa separate and distinct publication from The 
Scientific American, but is uniform therewith in 
size, every number containing sixteen large pages full 
of engravings, many of which are taUen from foreign 
papers and accompanied with translated descriptions. 
The Scientific Ainiehican Supplement is published 
weekly, and includes a very wide range of contents. It 
presents the most recent papers by eminent writers in 
all the principal departments of Science and the Useful 
Arts, embracing Biology, Geology, Mineralogy, Natural 
History, Geography, Archjeolopy, Astronomy, Chemis- 
try, Electricity, Light, Heat, Mechanical Engineering, 
Steam and Railway Engineering, Mining, Ship Building, 
Marine Engineering, Photography, Technology. Manu- 
facturing Industries, Sanitary Engineering, Agriculture, 
Horticulture, Domestic Economy, Biography. Medicine, 
etc. A vast amount of fresh and valuable information 
obtainable in no other publication. 

Hie most important Engineering Works, Mechanisms, 
and Manufactures at home and abroad are illustrated 
and described in the Supplement. 

Price for the Sttpplkmi*:nt. for the United States, 
Canada, and Mexico. 15.00 a year; or one copy of the 
Scientific American and one copy of the Supple- 
ment, both mailed for one year to one address for 17.00. 
Single copies, 10 cents. Addiess anti remit by postal 
order, express money order, or check, 

IHIINN & CO., a«l IJroailway, New York. 
# 

Siuildiug gditiou. 

The Si'iENTiFic American Building Edition is 
issued monthly. |2..')0 a year. Single copies, 25 cents. 
Thirty-two large quarto pages, forming a large and 
splendid Magazine of Architecture, richly adorned with 
elegant plates and other fine engravings; illustrating the 
most interesting examples of modern Architectural 
Construction and allied subjects. 

A special feature is the presentation in each number 
of a variety of the latest and best plans for private resi- 
dences, city and country, including those of very mod- 
erate cost as well as the more expensi\'e. Drawings in 
perspective and in color are given, together with Floor 
Plans. Descriptions, Jjocations, Estimated Cost, etc. 

The elegance and cheapness of this magnificent wori 
have won for it the liaruest (^ircn lalion of any 
Architectural publication in the world. Sold by alJ 
newsdealers. 12.50 a year. Remit to 

MUNN iSL: CO., 301 Rroadwny, New York. 
# 

g^part gtXitioit 

of the Scientific American, with which i.s incor- 
porated "La America Cientifica e Industrial," 
or Spanish edition of the Scientific American is pub- 
lished monthly, and is uniform in size and typography 
with the Scientific A.MERiCAN. Every number con- 
tains about 50 pages, profusely illustrated. It is the finest 
scientific, industrial export paper published. It circu- 
lates throughout Cuba, the West Indies, Mexico, Cen- 
tral and South America, Spain and Spanish possessions 
—wherever the Spanish language is spoken. The Sci- 
entific American Export Edition has a large 
guaranteed circulation in all commercial places through- 
out the world. 13.00 a year, postpaid, to any pari of the 
world. Single copies, 25 cents. 

iW° Manufacturers and others who desire to secure 
foreign trade may have large and handsomely displayed 
announcements published in this edition at a very 
moderate cost. Rates upon application. 

311INN iSc i;0., Piibliwher."*. 

3C1 Broadway, New York. 
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The Scientific American is printed with CHAS, 
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